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Gyroscopic Stabilizer for Te 


.-R. HANNA L. B 
R AIE 


N 1939 the problem of stabilizing guns 
in tanks for the condition of traveling 
over rough terrain was presented by 
Colonel David J. Crawford, Ordnance 
Department, United States Army, then a 
captain at Aberdeen Proving Ground. 


- Colonel Crawford had previously seen 
_ certain regulating devices involving the 


use of gyroscopes and felt that such a 
combination of equipment would be 
necessary in the solution of his problem. 
Consideration was given to this, and it 
was found that the required speeds and 
accelerations of the power drive for such 
a stabilizer were in excess of anything 
previously attempted. For example, the 


_ principal disturbances were at about 
- 11/, cycles per second corresponding to 


the pitching frequency of the tank on its 
springs, and displacements were such as 


to cause rates of about 30 degrees per. 


second and accelerations of 300 degrees 
per second per second. ta 

_ There were several conditions favorable 
to the solution of the problem, however: 


_1. The relatively great inertia of the gun 
barrel itself which if balanced and left 


alone would tend to maintain a fixed angle 
in space. Z f 


_ 2. The relatively low trunnion friction 
would produce only small angular accelera-— 
“ ‘tions of the gun as\the tank pitched and 
rolled. 


3. The usual practice in gun mounts was 


__to provide fairly close balancing of the mass 


about the trunnions and so- acceleration 
torques imposed on the gun due to vertical 
_or horizontal movements of the tank would 
be relatively small. 

4, The impulse torque of firing would be 
small because the trunnion axis and the axis 
of the barrel intersect within close tolerances. 


‘The conditions of use, however, were 


~~ rather severe because of the great vibra- 


tion, wide ranges of temperature, and the 
presence of dust and moisture. 
A further factor of great importance 
which had to be kept in mind was the need 
for simplicity and compactness of the 
oS a SS EE ee ee en 
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An electrically controlled hy- — 
draulic system, gyroscopically 
governed, is used to stabilize 
guns mounted in tanks.so that 
gunners may score a high per- 
centage of hits while the vehicles 
are traveling across rough 
ground. Development of the - 
system is described herein. 


stabilizer because of maintenance diffi- 


culties and the relatively cramped space 
in a tank turret. 


CHOICE OF SERVOMECHANISM 


Devices of the class to be considered 


all employ power means for stabilizing 
the gun rather than a large gyroscope 
capable of resisting directly the disturbing 
torques. A piloting gyroscope system 
of small size may readily be used to control 
the power system in a proper manner to 
effect stabilization. — 

It was quickly determined that an 
electric-motor arrangement was unsuited 
to the tank stabilization problem because 
of the extreme accelerations required. 
In order to obtain high angular accelera- 
tions with electric-motor drives, it is 
necessary to employ very large equipment 
with small reduction ratios, and the 
limited space prevented any such choice. 
Hydraulic servomotors using variable- 
displacement pumps could not be used 
because of the high frequencies at which 


‘the wobble plate of such pumps would 


have to be shifted. Hydraulic systems 
involving two-way slide valves were ruled 
out because of difficulties due to friction 
and large movements required for such 
valves. 
The system actually chosen uses two 
constant-displacement pumps, one for 
each end of the hydraulic cylinder, with 
pressure difference for the two pumps 
controlled by a pair of seated by-pass 
valves actuated by a teeter-bar armature 
of an electromagnet system. Figures 1 
and 2 show the combination of pump and 
magnet valve. Three spur gears comprise 
the double pump having constant delivery. 


The discharge from each pump normally 


passes through one of the seated valves. 
When either valve is partially closed by a 
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cylinder supplied by t i 

from the opposite cylinder may discharge 
readily through the other valve because 
of its increased opening. The magnet 
valve is disposed within the sump of the 
hydraulic system and therefore operates 


. with freedom from friction due to packing. - 


Moreover, the flow from the pumps is 


available in any proportion immediately 


upon very small movements of the seated _ 
valves and the action is therefore prac- _ 


tically instantaneous. The size of the 


cylinder and the areas of valves and con- 


necting pipes are chosen to give relatively 
small ‘hydraulic coupling between the 


. 


tank and the gun so that the added dis- — 


turbance from this source over and above — 


the trunnion friction and unbalanced 


acceleration torques previously mentioned _ 


is small. The servo system must neces- 


sarily develop torques which equal at every 


instant the combined disturbing torques 
arising from all coupling members be- 
tween tank and gun. Great advantage, 
therefore, arises from the choice. of high- 


pressure low-delivery hydraulic systems. — 
Such choice also contributes to the passi- _ 
bility of designing quick-acting valves — 


because the size of the ports and the 


magnitude of travel can be kept very small. 


GYROSCOPE SYSTEM 


The absence of appreciable velocity 
damping in the hydraulic system chosen 
made it necessary to incorporate velocity 
sensing in the piloting device in order to 


The gyroscope unit shown in Figure 3 


_ provide adequate regulator damping. © 


is attached to the gun recoil cylinder so — 


that it partakes of angular movements of — 


the gun about its trunnions but does not 
recoil with the barrel. 
two gyroscopes has one degree of freedom 
about a vertical axis and precesses against 
spring centering through an angle which 
is proportional to the angular velocity 
of the gun about its trunnions.}? 
gyroscope is known as an anticipating 
gyroscope because of its response to 
angular velocity which always precedes 
the accumulation of an error in the gun 
position. It is hydraulically damped by 
a double-bellows system to prevent reso- 
nance of its movement about the vertical 
precession axis. 
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The lower of the 


This © 


The upper gyroscope shown in Figure 3 _ 
is a vertical reference gyroscope and was 


used in all of the early gun stabilizers: 


because Ordnance officers thought an 
accurate space reference was necessary. 
It isa slightly pendulous double-gimballed | 
gyroscope co-operating with a single-plane 
pendulous member mounted on separate 
bearings which have their axis parallel 
to the trunnions of the gun. The pendu- 
lous member is coupled to the gyroscope 
through friction shoes and bearing plate 
in a manner to cause the gyroscope to 
seek a vertical and to be highly damped 
in its conical oscillation. Whenever the 
pendulous member is off vertical, the 
friction plate of the pendulum presses 
against one of the shoes mounted on the 
gyroscope and the resulting precession of 
the gyroscope about its right-angle axis 
is accompanied by sliding friction in 
' proportion to the precessional velocity. 
_ This method of damping allows complete 
return of the gyroscope and pendulum 
to vertical because the friction goes to 
zero at this point. 
The pendulous member’ carries the 
electric control device for determining the 
_ operation of the magnet valve previously 
Ke} described. Two Silverstat members? such 
phe. as have been used on voltage regulators 
_ for a number of years comprise this 
S electric control. They are shown in 
_ detail in the schematic circuit diagram 
of Figure 4. The Micarta spacer or 
_ pusher between the Silverstats is carried 
by the lower or anticipating gyroscope 
of Figure 3 and moves. in a horizontal 
sense through a displacement proportional 
to the angular velocity of the gun as 


> 


7 “ f ‘ 


leaves: being bartied!. by the pendulum 


undergo a_ horizontal displacement in 
proportion to angular movement of the 
back plate of the gyroscope unit and this 
is, of course, equal to the error angle of 
the gun from its desired position. Thus, 
the Silverstat members are actuated in 
proportion to angular velocity and angular 


displacement of the gun by means of the 


two gyroscopes. 
From the schematic circuit in Fi igure 4 


it is seen that each Silverstat controls one 


of the electromagnets of the valve by 
short-circuiting successively the steps of 
two tapped resistors. These are graded 
in a manner to give magnet forces which 
are in proportion to displacements at the 
Silverstats. The over-all electro—hy- 
draulic system, therefore, provides correc- 
tive torques at the gun which are in 


proportion to angular velocity and angular ~ 
displacement of the gun from a fixed . 


position with the result that a rapid 
correction during disturbances is effected. 

Arrangement is made to employ the 
power from the hydraulic system in aiming 
the gun. Figure 5 shows the gyroscope 
unit H so attached to the gun that it may 
be rotated by means of a handwheel, 
_ flexible shaft D, and worm gear F to 
assume various angular relations with the 
gun. As the handwheel is rotated, the 
gyroscope unit attempts to depart from 


vertical, but the resulting deflection of 


Silverstat control members produced by 
the ‘co-operative action of the two gyro- 
scopes causes the gun to move in the 
direction to permit the gyroscope unit to 
stay vertical. ‘Thus, power aiming is 
obtained in this simple manner through 


_ previously described. The Silverstat the same controls that cause stabilization. 
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OIL INTAKE 


Figure 1.  Sche- 
matic view of oil 
DRIVEN GEARS pump showing 


magnet valves and 
oil passages 
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A further auxiliary eer? is needed: to z 
prevent violent disturbances which would — 
otherwise be caused by the large gravity — 
unbalance during recoil of the gun barrel. — 
For this purpose there is a Microswitch — 
which closes when the gun recoils and — 
this supplies current to an auxiliary 
magnet coil of the valve in a manner to 
provide supporting pressure for the breech 
heaviness during recoil. The Micro- 
switch and auxiliary magnet coil are 
shown in Figure 4. The adjustment for — 
this recoil control need be only approxi- 
mate because the gyroscope unit through 
its Silverstat control of the other magnet 
coils can compensate for discrepancies. 


PERFORMANCE 4 
The deisinal request of the Ordeal 
Department was_ that disturbances _ oie 
= 21/) degrees at 11/, cycles per seco 
for the tank should be reduced to = 1/3 
degree error at the gun. It was further — 
requested that the vertical gyroscope — 
period be such as to return, following a 
disturbance in less than two seconds. j 
It was realized, however, that short-period— . 
vertical gyroscopes must employ large 
pendulous members which may be too ; 
responsive to lateral accelerations for good — 
over-all performance. It therefore was 
suggested to the Ordnance Department — 
that this part of the specification be altered _ 
to read that the return of the gyroscope — 
to vertical following any disturbance _ 
be as rapid as possible, consistent with | 
permissible lateral acceleration errors. ; 
The stabilizer as developed exceeded 
the accuracy specification by about — 
three to one, that is, +21/, degrees: | | 
disturbance at 11/, cycles per second — 
resulted in error at the gun of less than. 
se 1/, degree instead of 1/3 degree as 


ELECTRICAL icone | 


Figure 3. Double-gyroscope control with 
cover removed 


A—Si luerstat control 
B—Bellows D—Motor and flywheel 
} 


specified. The acceleration response, 
however, presented some difficulty be- 
cause of rapid starting and stopping of 
the tank. With the early double-gyro- 
scope equipment, even with fairly long 
periods of 20 seconds or more for the 


vertical gyroscope, the response to lateral ' 


accelerations was too pronounced, It 
was necessary, therefore, that the gunner 
fire only during periods when the tank 
was-running at fairly uniform velocity. 
Under such conditions excellent stabi- 
lizer performance was secured.. It was 
found possible to obtain better than 
70 per cent hits over a variable range of 
1,200 yards to 300 yards from target at 
speeds of approximately 15 miles per 
hour over cross-country. terrain. Under 
similar conditions without the stabilizer, 
fewer than one per cent hits were possible 
even with experienced gunners. A fur- 
ther collateral advantage was ‘that ap- 


proximately three times as many sighted » 


shots could be made in a given time with 
stabilization. 


&- 


SIMPLER VELOCITY-TYPE STABILIZER 


During the early development work on 
the gun stabilizer, as for example, with 


the equipment shown in Figure 6, experi- . 


ments were made with the upper or 
vertical-reference gyroscope locked to the 
back plate so that the resulting control of 
the Silverstat members was due only to 
the angular-velocity response of the lower 
gyroscope. It was found that the elec- 
trical sensitivity of the system could be 
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C—Motor and flywheel 


increased without hunting because of the 


_ greater ease with which velocity systems 


are damped as contrasted to those of the 
position type. Although such a system 
would allow the gun to drift very slowly 


because of the absence of positioning sense, 
It was found to exhibit very large re- 


sistance to angular velocities which should 
be sufficient for stabilization purposes. 
Nothing further was done at this stage of 
the development because of the feeling 
on the part of the Ordnance officers that 
an accurate gyroscope vertical reference 
was necessary. 

After several thousand of the dual- 
gyroscope units were built and in serv- 
ice, the Ordnance Department agreed 
that satisfactory stabilization could be 
obtained using only the velocity-responsive 


gyroscope. They also found that with ~ 


the vertical gyroscope blocked out they 
could’ obtain some degree of vertical 
reference when the complete gyroscope 
unit was rotated to a position 180 degrees 
from its normal operating position. Later 
it was found that the gravity response was 
caused by an offside unbalanced weight 
of the velocity gyroscope due to the angle 


MASTER TOGGLE SWITCH 


GYRO CIRCUIT 
(PUSH-PULL) SWITCH 


els 


member which supports the pusher for 
the Silverstats. When the gyroscope is 
in the upside-down position, this weight 
causes a slight deflection of the Silverstats 
in the proper sense whenever the gyroscope — 
unit is tilted from vertical, and a gradual 
return to vertical occurs. 

Aside from the advantages of simplicity _ 
in omitting one of the two gyroscope 
members, it was found that response to 
lateral accelerations was greatly reduced 
because of the small value of this offside 
weight. 

The lack of accuracy in the vertical 
reference of the simplified gyroscope unit — 
was at this stage felt to be relatively 
unimportant because the gunner con- 
tinually aims the gun by handwheel 
rotation of gyroscope unit relative to gun 
and any very slow drifting caused by lack 
of an accurate vertical reference is readily i 
compensated without appreciable further — 
effort on his part. i a 
. Accordingly, all stabilizer equipment 
currently built for tank guns is of the 
monogyroscope type shown in Figure 7. 
This is seen to be merely the anticipating — 
gyroscope of the early equipment turned re 
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upside down with Silverstats integral 
with the back plate. 


THEORY OF THE POSITION-TYPE STABILIZER 


Let it be assumed that a gun having 
inertia J=280 pound feet second? is to 
be stabilized to an accuracy of +1/2 
degree for a disturbing torque of +100 


pound feet. The required regulator stiff- 
~ ness 
100 
S 0s ,000 pound-feet per degree ~ 


= 2,000 X57.3=114,600 pound-feet 
per radian 


In order to damp the regulator system, 
a response to angular velocity is provided 
by the anticipating gyroscope. Let this 
be of such a value as would produce 


The ratio r/S has the dimension of time 
and will be called the anticipation time. — 


Tin ee ogee econ 
S 114,600 


In the regulator design this value is ob- 
tained by choosing gyroscope momentum 
and restraining-spring stiffness properly. 
For example, if the full range of Silverstat 
displacement is obtained for §=0.01 
radian angular displacement error. of 
the gun, then the anticipating gyroscope 
must give full Silverstat displacement for 
an angular velocity 

0.01 _ 


A gyroscope having spin inertia J,= 


Figure 5. Over-all view of stabilizer mounted on gun in tank turret 


E—Conirol box ~ 

F—Gear box and mounting bracket 
G—Cylinder and piston 
H—Gyroscope control 

P—H: eoae traverse pump 


A—Turret collector ring 
B—Disengaging switch 
C—Traversing-control handle 
D—Flexible shaft » 
N—Electric motor 


critical damping if its action were truly 
responsive to. angular velocity. The 
damping 


r=2v/IS =2-/280X 114,600 
=11,300 pound-feet per radian per second 
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J— Reservoir 

K—Recoil switch 

IL—Master switch 
M—Oil pump 


0.002 pound inch second? rotating at 
250 revolutions per second will develop 


a torque for the above angular velocity 


given by 


L=0.002 X 2x X 250 X0.1015 =0.319 "aunts 
inch 
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Factoring: 


p=—85.9 ae 

p=—4.424j38.7 pats 
The solution of the differential equation 

is’ therefore = 77) 4 


pipe "he reveals aan 8 
ness must be a, 


0.319 
Bu =15.95 een ee per radian 


' 


Sp= 


of s, and therefore the displacemen’ 
of the control Silverstats will not be 
exact phase with the angular velocity 
of the gun. Also, the precession inertia 
and restraining spring constitute a reso 


“ 


Lome" f 

Age roe 7“ 

144% (14 try) “ 

Sp Sp Sp 2 > a 

al 

That is, if the damping 'p due to the 

bellows is made equal to the critical 

value, the quadratic expression can be 

factored into two equal linear factors. 

For the case at hand J,=0.006 or about _ 
three times the spin inertia and 


Ty [0.006 4 
== =0.0194 second ; 
PF 15.95 95 


The differential equation for the posi- 
tion-type system, neglecting delays in 
the hydraulic system, is 


—Ip'o= = ype oo 


eet t 
1+ ) 
V5 oF 
Substituting numerical values: 
11,300 p 
(140.0194 p)? 
0.1054 p44-10.86 pt+323 p+15,725 p+ 


: 114,000 = =O 
Clearing: ; oN 


p'+103 B43 065 £2+149,250 p+ 
1,081,500=0 C ) 


—2806?=114,000+ 


(6+8.3)(p+85.9) ots. Bip, 518) =0 (3) 
p=-8.3 


Age * #4. Be 85:91 4 6 4-424(C) cog 38.7¢-4- 


a= 
D sin 38.7t) (4) | 


The first two terms are nonoscillatory and 


die out very quickly. The oscillatory ; 
terms have frequency. 


38.7 ; . 
Is are =6. 6.16 cycles per aecaad 


y: +} 


The rate of decay per eyele is given: by 
ae 
1-e 616=0.51 : 

« ' .“, 
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_ anticipating gyroscope 


i. 


280 p?= 


a 


Figure 6. Double-gyroscope control mounted on gun — 


The damping is less than the critical 
value because of the imperfections of the 
in giving true 
velocity response. If higher damping is 
desired, it is possible in actual installations 
to obtain it by reducing the over-all 
regulator sensitivity by the stiffness control 


_ indicated in Figure 4. This reduces both 


rand s in the same proportion in equation 
Suppose they are both halved. Then 


5,650 p 
(1-+0.0194 p)? 


0.1054 pt-+-10.86 24301. 5 pP-+7,862.5 p+ 
- 57,000=0 


=57,000-+ 


“p'+103 £42,865 p+74,625 p-+540, 750=0— 


(6) 
49.NOFTID HIG p+720)=0 (7) 


b= 2-97; 
p=—773 


p=—8+j 25.6 


The solution of this is 
p= Ae 24+ Be 17 8# 4 * (C cos 25.6¢ + 
, D sin 25.6t) 
The oscillation frequency is 
_ 25.6 : 


=—— =4.08 cycles per second — 
2a 


The rate of bread per cycle is 


agi 
1—e 4083=0.86 


which represents very high damping. 
The second choice of regulation stiffness 


will still hold the error to 1/1 degree 


for the assumed disturbance of 100 pound- 
feet. 
THEORY OF THE VELOCITY-TYPE STABILIZER 


In the single-gyroscope type of stabilizer 
the restoring stiffness sy of the gyroscope 
about its precession axis was reduced to 
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(@)- 


(8) 


about 40 per cent of that in the anticipat- 
ing gyroscope of the two-gyroscope type. 
This was done to increase the response to 
angular velocity. The time delays (that 
is, -V/ I,/Sp) for the precessional movement 
of the gyroscope were thus increased from 
0.0194 second to 0.03 second, but the 
greater ease of obtaining freedom from 
hunting for velocity regulators over 
position regulators permitted the larger 


. delays. 


If 2 represents angular velocity devia- 


= pigere 7. Monogyroscope control vik 
cover removed 


A—Bellows 
B—Motor and flywheel 
C—Resistor 
D—Silverstat control 


Hanna, Lynn—Gproscopic Stabilizer for Tank Guns 


tions from zero velocity for the gun, the 


equation of motion is 


rQ 
(10.03 p)? 
0.252 p8+16.8 p2-+280 p+r=0 


For stability Routh’s criteria states 
that the product of the coefficients of the 
two middle terms must exceed the product 


— 280 £0 = (9) 


of the coefficients of the two outside terms 


or 


16.8 X 280 > 0.252 r 
r < 18,670 
Try 


_ 


r= 6,000 pound-feet per radian per second: 
0.252 p§+-16.8 £?-+280 p+ 6,000 =0 
fb? +66.7 p?+1110 +23,800=0 


(p+54.35) (p2-+12.35 p +439) =0 
p=—54.35 


(10) 
(11) 


p=—6.175 =; 20 


The solution of the equation is therefore — 


Q= Ae 54351 4 6-175 (B cos 20¢ + Csin 202) 
: (12) 


The frequency of free vibrations for the 
system is . 


20 
=— =3,18 cycles per second 
2a , 


and the decay rate per cycle is 


6.175 
1-e 


This represents very high damping. 


~ 3.18 =0.855 , <4 


=) 


An evaluation of the accuracy of this — 


stabilizer may be obtained by assuming 
the 100 pound feet disturbing torque as 
in the previous calculations and letting it 
be sinusoidal in character. 
quency is say 11/, cycles per second, the 
damping r=6,000 pound feet per radian 


per second will develop 100 pound feet ~ 


torque for an error given by 


100 
6,000 
@=0.00177 radian 
=0.1013 degree 


Q=29X1!/.6= 


If the fre- 


tT 


Comparison of the accuracies for the _ 


velocity- and the position-type regulator 
‘systems here chosen shows them to be 


practically identical for the 11/,-cycle 


disturbance. 


the same. This theoretical result has 


been borne out in practice by mechanical 
. The advantage is of 


oscillator tests. 
course in favor of the single gyroscope or 
velocity-type stabilizer because of its 
greater simplicity and its greater freedom 
from acceleration errors. 


PRACTICAL APPLICATION 


The early development work and the 
evolution during use have lead to a very 
simple but effective stabilizer for tank 
guns. Research Starting late in 1939 was 
well toward completion by the fall of 
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The rates of decay are also 


.. 1940. Mass production began early in 
1941. 
tanks and many of the tanks of the Allies 
have been equipped with this device. 

The wartime development of stabilizers 
has pointed the way to applications which 

‘will be made when peace comes. In par- 

ticular, the riding comfort of all classes of 


Three-dimensional drawings of a type - 


known as trimetric drawings may be 
produced in less time with the aid of 
innovations developed by W. G. Wilkinson 
_ and H. C. Bartholomew of The Glenn 
___L, Martin Company, Baltimore, Md., and 
thus become more readily avaiable for 
is _ production illustration. 
__ By presenting three dimensions with a 
' minimum of distortion, a clearer picture 
of the assembly of parts is presented than 
can be done by orthographic projections. 
ee _A new machine called an Axonograph 
photographically translates a conventional 
__ erthographic drawing into a scale repre- 
sentation of one face of a trimetric pro- 
~ jection, and the other two faces are filled 


y- 


_ Figure 1. Four new trimetric drawing 
; instruments 
op ENtipse underlay for drawing ellipses 


greater than one inch in diameter on the three 
principal planes, and for scaling nontrimetric lines 


_ Center—Trimetric scale for measurements on 


three axes 


Lower left—Ellipse template for drawing ellipses 
_ up to one inch in diameter on the three principal 
planes 


Lower right—Trimetric protractor for angular 
measurements on the three principal planes 
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All but the first few United States _ 


‘Trimetric Drawings—An Aid 


vehicles can be improved greatly by sta- 
bilization. Gyroscopes will not be needed 
in general, but rapid servo systems, such | 
as the one employed in the gun stabilizer, 
under control of the appropriate pilot 
device or “brain” will cause the vehicle 

body to float when traveling over the PEER see : 
roughest road. bo, ‘ AEE Transactions, volume 58 1959, pages | 838-44, 


1s 
eo K, A. Bienen s. ya Mikina 
actions, volume 59, Brae, pages 692-700. 


(2. United States patent 2,162,482, ©. R. ‘Hanna an) r 


or side—and the scale varied as requir 
New drawing instruments were devel 
for use in the process (Figure 1° 


in by a draftsman. By adjusting the 
‘machine, the print may be produced in 
any one of the three planes—plan, face, 


| Srna] 
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Figure 2, Standard orthographic print of a bulkhead as it appears | on : 
template a 


Figure 3. Axonometric print of bulkhead 
as delivered by the Axonograph 


Figure 4. Trimetric print of bulkhead 
traced from the Axonometric print with 
added dimensions filled in by hand 
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HE HEAT PUMP, which provides a 

means for absorbing heat at one level 
Pind discharging it at another and higher 
level, is best known. by its application to 
Piiccrdtion, However, the cycle may be 
operated so that the principal interest is 
heating instead of cooling, and recently 


much notice has been given to the applica- 


tion of heat pumps in buildings for heating 
in winter and cooling in summer, 


Four years’ operating experience with a 


heat-pump heating system in the admin- 

istration building of The United Illuminat- 

‘ing Company in New Haven, Conn., has 

shown that such a system is satisfactory in a 
; 


‘TableI. Comparative Fuel Requirements 
Assumptions For 
=I Fuel-Burning 
5 System 
Eff- ; ‘Cost of Quan- 
ciency, Heat Fuel De- tity 
Per Value, liveredto Re- 
x. Cent Btu Building quired 
_ Anthracite 
BecOAb wa’... 67... 11,500 per. .$9.50 per. .254 tons 
} Ib ton 
Bituminous 
ELE S50 oof 65... 13,500 per.. 8.00 per. .224 tons 
Ib ton ; 
Number 6 ‘ 
fuel oil......70...150,000 per.. 1.87 per. .885 bbl 
a gal bbl 


Pirate where degree days, on a 65-degree 
Fahrenheit base, have varied from 5,234 
to 5,948 during the past four years and 
-subzero temperatures are rare. Adequate 
heat is produced, the distribution of heat 
is satisfactory, and costs compare favorably 
with the costs of other methods of heating 
provided proper credit is given for the dual 
_use of the system for heating and cooling. 
Three factors make the ea eas 
for this building: 


1. A large portion (40 per cent by volume) 
of the building is equipped for summer air 
conditioning. 


2. An adequate water supply is available 
from shallow wells below the basement level. 


3. Low-cost electric power is available. 


The system consists af 40-horsepower her- 


OcroseR 1944 


Experience With a Heat-Pump System 


Table II. Consumption of Electricity in Kilowatt-Hours _ 


1941 
Heating Cooling 
Jatititany: ance cea cr eee DD ADO Re a mes attra reo 
Febriaty). cc soe ee SOLS 00 es a went ere aiity one 
Mareb oir ithe rc tere aie BAO00 TS hy eu an ss 
Aprils raat. sacra eas AGi900 5s Uy ase ies, 
Mayaraecie. eee aT ee ee ane nw 8,300. . 
RPGME ats ahaa ties oo Unt eee ee ee 24,800. . 
uly aes Sse: Mee ee ee 32,900. . 
NB OSE ils poner cael staknh sy Ree Soe eee eee 28,800. . 
MEMteMMer. reek tein Me cs ays een ee 18,100.. 
October antes. Cee Mie gas oie vce, caneta te 
INoveriber 5st oe SY, TOD ser Sco ee ec 
Mecember soctatrae te see. cles T2SLOB™ AS, paleo a/stuccteua aes 
394,700) ae 112,900... 
‘Degree aYS scans sat wool eae Bed Geet, eed cue aay ed 
TRIO, Sree he ot 


Kw-hrs. per degree day Sark Soe 


1942 


1943 
Heating Cooling Heating Cooling, 

Wie nowt Oy kU la restt erate Siete <1) dias aa 77,700 

cS POMS ODO hse Aken ane meen ene 58,900 

+ og O9, 400s 15 Hie atta, <a ae 62,900 

BS eA nrc Ree OF ROSIE 2 44,500 ' 
Seconda Se 88001". Waa. 5 oh see ole ene 
Be eee ter wag. 25,700 rec hide ets cae 
Bas Oe nn eee ha ae 375300 5 nt, ~s ci siceyeis, AS, onl ae ene 
salary reel aaron TT 27 GOD). cc Ge oa oe ong eee eee 
oialwintsls. cil ip ta create tae TE:50055 5 nc 2 Soatatceteton ete te ane 
soy COOOL RR apr 900 aes 16,300. 22 we ite 8,200 
Jie. 09,0 UU Ghar Ge tee vie eines 57,000 

« ls \BDIOO Ns aiitaie eet yea omar 84,300 

735420,500). 4.54. 118,800.25 401,600....... 119,200 
selene SpGOD tated ie ausaette ae ee ere 5,897 ‘ 
Sot emily ONO Tide sinks ths aerene ae 


Cost Of , 
Electricity 
a At One Cent Operating 
Kilowatt-Hours Per Kwhr Labor Maintenance* Total 
7 be 5 
Heating season, 1941-42....... SEO 600m aa mises $3,896 :00 0 620". $2)539 50s aes $ 704.79........8 7,149.29 
Cooling season, 1942.......... TTSSO0) cert TL TS800. 5 oes 2,416.55 ene ess 214.701... cn) Opole 
508,400....... $5, 084100 5.0.55 $4,956, 05)ciewe '$. 919,49 .<c pees $10,959.54 
Heating season, 1942-43....... SISO. avs wert $3;951)- C0. cae B28 96s sit aes $) 856 90h ce, <ivers $ 7,703.45 — 
Cooling season, 1943.......... TISB00GF nee 192460. seae 2,899.16....... 258 (S60esn see 4,349.72 
514,200....... $5;142200),... rae Soy 7Obe Ta ii Weare $1115.46 se ten $12,053 .17 


* Prorated on basis of kilowatt-hours. 


metically sealed refrigeration units which 


absorb heat in their evaporators and give © 


it up in their condensers, together with the 
heat of compression which is furnished by 
_ the motors. Driven wells in the basement 
of the building tap a supply of water which 
is at an almost constant temperature of 
57 to 58 degrees Fahrenheit throughout the 
year and is used to supply heat in winter 
and absorb heat in summer. Piping dis- 
tributes either heated or chilled water 


throughout the building. To heat the. 


building the operation of up to five units is 
required and the temperature of the well 
water is lowered to 51 degrees while the 
temperature of the hot water being circu- 
lated is raised to 130 degrees. Up to three 
units are required for cooling and de- 
humidification in summer. During about 


Figure 1. Simpli- 
fied flow diagram 
UNITS 
tem 
Dashed lines—Heat- 
ing cycle 


Dotted lines—Cooling 
cycle 


Experience With a Heat-Pump System 


Heat pump.... 


MALONE 


of heat-pump sys- 


35 days of the year, sufficient cooling can 
be obtained from the well water without 
operating any units. A simplified flow 
diagram of the system is shown in Figure 1. 
Table I summarizes estimates of heating 


costs using other fuels for the 1942-43 _ 


season. Comparative annual fuel costs, 
with electricity at one cent per kilowatt- | 
hour, are: 


Anthracite coal....... PA Ede Ac 2,410 
Bituminous coal... er ies 
Number 6 fueloil.......... fe tc miecer 1,660 : 


Against the higher cost of electricity should - 
be credited the following benefits: 


Absolute cleanliness. 

No fuel-storage space required. 

No chimney necessary. 

Reliable supply of fuel. 

. Excellent working-conditions for opera- 
tors. 

6. Probable lower maintenance costs. 


Detailed figures on consumption and cost — 


ofelectricity are given in Tables II and III. 


REFERENCE 


As Heating by Reversed Refrigeration, Regis D. 
Heitchue, Electrical Engineering, yolume 61, Novem- 
ber 1942, pages 556-60. 


Abstracted from a conference paper “Reverse Refrigera- 
tion Applied to a New Haven Office Building” by E 
Haviland Walton and Charles A. Williams (M’ 40) pre- 
sented at the AIEE summer technical meeting, St. 
Louis, Mo., June 26-30, 1944. 
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‘“‘For his conspicuous contributions to electrical science” Irving Leagan was awarded 
the Faraday Medal of the Institution of Electrical Engineers of Great Britain for 
1943. The presentation was made at the recent AIEE summer technical ‘meeting. P 


HE FARADAY MEDAL of the 
Institution of Electrical Engineers, 
Great Britain, awarded to Irving Lang- 
muir for 1943, was presented at the AIEE 
annual meeting, June 26, 1944, during 
the Institute’s summer technical meeting 
-in St. Louis, Mo. The presentation was 
made by A. P. M. Fleming (F ’34), local 
p honorary. secretary of AIEE for England 
since 1929, and past president of IEE. 
Doctor Fleming himself received the 
Faraday Medal in 1941. The award was 
- conferred by the council of IEE at its 
meeting, February 3, 1944. 
Twenty-second recipient of the award, 
Doctor Langmuir, associate director of 
- research, General Electric Company, 
Schenectady, N. Y., is the fourth American 
| to receive it, the others being AIEE Past 
Presidents Elihu Thomson and F. B. 
Jewett, and W. D. Coolidge (M34). 
_, Eleven of the 22 recipients have been AIEE 
members. 
_ President Funk read the statement for 
dispatch to the AIKE from the Institution 
. of Electrical Engineers of Great Britain, 
as follows: 


‘At their meeting on the third of February, 
1944, the council of the Institution unani- 
mously resolved that the 22d award of the 
Faraday Medal be made to Doctor Irving 
Langmuir for his conspicuous contributions 
to electrical science. 
nounced to the members of the Institution at 
their ordinary meeting on the same day 

(third of February), the President’s state- 
ment, a copy of which is attached, being 
__ received with acclamation. 


“Tt will be seen from the conditions of | 


‘ award (also attached) that normally the 
‘Medal is struck in bronze. This metal was 
chosen rather than gold, because it was par- 
_ ticularly desired that there should be no 
suggestion of any intrinsic value in the medal 
itself, but rather that it should owe its value, 
first to the fact that it was instituted to 


‘ 


Irving Langmuir (left) receives the Fara- 
day Medal from A. P. M. Fleming (F’34) 
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This award was an- | 


_iTrving Langmuir—Faraday_ Medalist 


commemorate the foundation of the Insti- 
tution, and secondly that it is offered for 
worldwide services to electrical science and 
engineering. This year the exigenciés of 
war have required that the Medal should be 
struck in silver, which was dlso the case for 
last year’s award, the use of bronze being 
precluded under emergency regulations 
controlling the supply of this metal. 


eee Langmuir—Pioneer in Resch 


A. P.M. FLEMING 


‘*A list of previous recipients of the N 
is given on the attached copy of the'c 
tions of award.” i, 


The essential substance of the pres 
tion address delivered by Doctor Fle. 
"and of the speech of acceptance made 
Doctor Langmuir i is gen in the follo 
articles. 


FELLOW AIEE ~~. 


The Faraday Medal is awarded not. 


more frequently than once a year, for 
conspicuous engineering or industrial 
achievement in electrical engineering, or 
for a notable service in connection with 
the development and advancement of 
electrical science and engineering. ; 

The selection of the Faraday Medalist 
is done in the first instance in the Institu- 
tion of Electrical Engineers by a committee 
of past presidents. They put forward a 
name for the approval of the council. 
The council, if it approves, announces 
that name at a full and open meeting of 
the Institution. 

- On this occasion, those of us who were 
concerned with the selection committee 
had no difficulty in agreeing on the name 
of the award. The council accepted that 
recommendation unanimously, and the 
enthusiasm in that commission with which 
the name was received when announced 
at the open meeting of the members of the. 
Institution left us in no doubt as to the 
wisdom or the popularity of their choice. 

To an American audience it would be 
absurd for anyone to try to tell of Doctor 
Langmuir’s achievements. They have 
covered such a wide range. He has been 
interested in chemistry, in physical chem- 
istry, in physics, metallurgy, electrical 
engineering, and then occasionally he 
throws his brilliant research on molecular 
layers which he accomplished very bril- 
liantly a few years ago. 

In electrical engineering, his work on 
vacuum technique laid the foundations 
probably of much of the modern work in 
electrical techniques, and particularly is 
adding enormously to the developments 
that have taken place and that are so im- 
portant in thermionic work today. 


Sr a eae Aeeteieeaeertnhte Seen 
A. P. M, Fleming is director of research and education, — 


Metropolitan-Vickers Electrical Company, Ltd., Man- 
chester, England. 


Fleming—Pioneer in Research 


He developed the high-vacuum ° 
He worked on thyratrons, and his 


fundamental. They laid the basis 
which scores and scores of engineer 
others could build. He blazed a trai 
which inspired vast numbers of researcher 
to, follow in development, and it can b 
‘said truly that his work has been of ben f 
‘to almost all mankind. | 


His work is well known, of course, i 
the United States and overseas. Tw 
honors that were bestowed on him fr 
abroad are the Nobel Prize from Sw 
and the Fellowship of the Royal Soci 
London. 

The Faraday Medal is the most covete 
distinction that the Institution of Elec 
- Engineers has to bestow. 
without reference to nationality, to sy 
of residence, country of residence, or to: 
membership in the Institution. 


On three previous occasions it hi 
to the United States and about thre 


Faraday Medalists: Oliver Heav 
Charles bases of turbine ee D 


ee will adds ered prestige a 
great luster to the list. 

Doctor Langmuir, on behalf of the 

president and the council of the Institu- 

tion of Electrical Engineers of G 

Britain, I have the very greatest pleasu 

‘ in presenting to you the Faraday Med 


Fuxearate facieae ts 


-, 
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Incentives for Science 


IRVING LANGMUIR 


It is with a deep feeling of appreciation 
for the honor conferred on me by the 
Institution of Electrical Engineers of 
Great Britain that I accept this Faraday 
Medal. Especially at this time, when 
America and England are co-operating 
so closely, I would like to dwell on the 
significance of this award. 

The mutual dependence of England 
and America in fields of science has long 
been recognized by scientists. Think of 
the Battle of Britain in 1940 and what 
would have happened if England had 
folded up the way France did. We now 
know how difficult is the crossing of the 
English Channel with an invasion army, 
but what would have been our chances if 


’ 


We first heard that science was responsi- 
ble for technological unemployment. It 
was suggested by some that we should 
have a scientific holiday. Just think now 
what it would have meant if we had really 
taken a scientific holiday. Too often now 
we find that science and industry, espe- 
cially big industry, is held up as a whipping 


._ boy for the evils that arise from other 


_has been its emphasis on incentive. 


England had been overrun by Germans? | 


How could we ever have reached Ger- 
many or the occupied territories by an 
invasion directly across the Atlantic? Our 
success in our contribution to the war has 
certainly been dependent on England. 
Yet in equal degree England depends on 
America, England, single-handed, could 
not have beaten Germany. The aid that 
we have given, with our air force sup- 
porting the Royal Air Force, and now 
with the armies in Italy and in France, is 
a good example of how countries can be 
mutually dependent and accomplish things 
together that would be impossible for 
either one alone. : 

Britain, United States, and the Soviet 
Union recognize that they are dependent 
on science in the carrying on of this war. 
Every man in the field knows that, every 
man who flies an airplane; anyone who 
sinks a German submarine knows what 


part engineering and science has played 


‘in our success. 
This medal is a useful example of the 
recognition of the importance of science. 
An award such as this should not be re- 
garded as a reward for past accomplish- 
ments, but rather as an incentive for new 
work, This matter of incentive is some- 
thing that one needs very: seriously to 
consider. 
England is offering incentives to scien- 
tists, and the spirit of the people is such 
they will continue to encourage science 
after the war. Russia also certainly shows 
every indication of doing the same thing. 
Even before the war the Russian govern- 
ment was stimulating research to a tre- 
mendous degree and much of the Russian 
armies’ success rests on that foundation. 
_ In the United States, although the man 
on the street and many men in our Armed 
Forces often know and recognize what 

scientific work has done, we have had on 
the part of our Government for many 
years more or less of an attack on science. 


 _ ne a ee ed 
Irving Langmuir is associate director of research, 
General Electric Company, Schenectady, N. Y. 
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drives to help win the war. 


sources, very much as in Germany the 
Jews have been accused of responsibility 
for all difficulties that were felt by the 
people of Germany. ' 

The greatest merit of the capitalistic 
system, such as we have had in the past, 
EE 
gave incentive to do big things. We 
should remember that America got its 
present leadership in industry and in 
science under the capitalistic system. 
This system has had certain disadvantages. 
There was no question but that it needed 
corrective measures. It did not avoid 
serious depressions. There are many 
things it failed to do. However, we should 
recognize the useful features of the capital- 
istic system and plan to retain them even 


though we make modifications to avoid 


future difficulties, 

I would like to give a couple of examples 
which come to my mind of the danger 
that lies ahead in not only failing to pro- 
vide incentives, but actually penalizing 
efficiency; those are the things that we 
must think about and fight against. 

During the war the war itself is our 
incentive; we do not often need any arti- 
ficial methods to stimulate the scientific 
and industrial activity. It is not often 
necessary to pay higher wages or profits 
to get people to work or fight to win the 
war. So I have no objection whatever, 


I believe none of us have, to high taxation, 


surtaxes, "excess profits taxes, and bond 
But, if these 
are thought of as permanent arrangements, 
we are in for trouble. We do not want to 
lag behind Russia and England, but I am 
afraid there is danger of it if we do not do 
something to maintain the incentive to do 
new things which has been so esa) in 
America in the past. 
The Kilgore Bill (S 702, Pehcaan) U1, 

1943) has not passed and probably never 


* will, but it has received sanction from high 


Government officials. Although it has 
failed, it is the kind of thing that comes 
up again and again. Just let me mention 
a couple of provisions of the Kilgore Bill 
to show you what I mean. 

This bill would permit the Government 
to support or contribute to research in an 
industrial laboratory. Industry has to 
accept this aid if the government so elects. 
Another clause in the bill says that when- 
ever the Government makes any contri- 


Langmuir—Incentives for Science 


bution towards the expense of any prob- 
lem, which leads to a patent, the patent 
can be taken over by the government at — 
cost. Thus if the patent is successful the 
industry derives no benefit from the work | 
done. If, however, it is unsuccessful, no- 
body helps pay the losses. 

Ordinarily a patent can thus be taken 
over at cost, but there is a significant 
exception: in the case where the patent 
is taken out by an individual not con- 
nected with an organized laboratory, the 
Government can give him a reward and 
pay him more than the cost. In other 
words, if two people co-operate to increase ~ 
their efficiency they lose their chance to 
recover anything more than the cost. 
Here is an incentive to do things in- 
efficiently; the Government does not want 
co-operation. Fortunately, the bill has 
not passed. Perhaps that is one of the 
reasons. But, is it not amazing that a bill 
of this kind should be seriously considered? 

The other example is more serious for it 


-was involved in a decision of the United 


States Court of Appeals. This decision, 
in which a patent owned by a large cor- 
poration was declared invalid, contained © 
the argument by the judge that, when a _ 
patent is granted to an employee of a 
large industrial laboratory, the validity of 


the patent may be questioned, because 


the efficient organization of the laboratory 
may have so aided the inventer that the - 
invention becomes the work “of an entire 
group, not the achievement of an indi- 
vidual.” . To grant a patent under such — 
circumstances would be ‘to reward capital 
investments and to create monopolies for 
corporate Organizers instead of men of 
inventive genius.” The effectiveness of 
corporate research laboratories is illus- 
trated by the case of the needle in the 
haystack: ‘“‘Under a disorganized system 
of invention a hundred men would hunt 
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511922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
£935 
1936 
1937 
1938 
1939 
1940 


Oliver Heaviside* 

Sir Charles A. Parsons 
S. Z. de Ferranti* 

Sir J. J. Thomson 
Colonel R. E. B. Crompton 
Elihu Thomson* 

Sir J. A. Fleming 
Guido Semenza* 
Lord Rutherford 

C. H. Merz* 

Sir Oliver Lodge 

Sir Frank E. Smith 

F. B. Jewett* 

Sir William Henry Bragg 
André Blondel* 

Sir John Snell* 

W. D. Coolidge* 
Alexander Russell 

A, P. M. Fleming* 
1941 Peter Kapitza 

1942 Sir Archibald Page* 

* ATEE Member. 
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for the needle in the haystack, the prize 


going to the successful finder while the 


efforts of the others served only to scatter . 


the hay in all directions. Organized in- 
vention has changed the entire process, 
Each man is given a section of the hay to 
search. The man who finds the needle 
shows no more ‘genius’ and no more 
ability than the others who are searching 
different portions of the haystack.” 
According to my experience the act of 
invention is very different from the search 
_ for or the finding of the needle in a hay- 
stack. The pernicious implication of the 
illustration is, however, that an invention 
made by a dumbbell, working in an in- 
efficient way, is an act of genius which 


‘should be rewarded by a patent, while a 


patent on the same invention made by an 
individual in an efficiently organized 


’ 


‘ 


OSTWAR planning has assumed an 


important place in educational systems - 


today just as similar planning is being car- 


ried on by business men, by state organiza- 


tions, and by the Federal Government. 
_ This new thinking in education has caused 
many college campuses to be in a state of 
ferment with the bubbling up of new ideas 
and the revival of old ideas of reform in 
educational processes. ‘Today one may 


‘hear of admission to the university at an 


early age and a concentrated course with 


a bachelor’s degree in two years, or of a 


college education contained in 100 books. 


_ Conversely, there are advocates of an 


4 


engineering training lasting for six years. 


thoughts regarding educational processes 
should come: at this time. In the first 
place, humanity is in the midst of a world 
revolution as well as a world war. The 
world revolution. began two decades ago 
and has been spreading rapidly during the 
past decade. It has been marked by the 
rise of totalitarian governments and highly 
centralized governments in the so-called 
democratic nations. Since entrance of the 


United States into this global struggle its 
educational institutions have been giving 


new types of intensive accelerated and ob- 
jective training to speed the work of in- 
dustry, the government, and the various 
branches of the Armed Forces. A natural 


Essential substance of a conference paper presented at 
the AIEE summer technical meeting, St. Louis, Mo., 
June 26-30, 1944, 


R. G. Kloefiier is head of the electrical-engineering de- 
partment, Kansas State College, Manhattan, Kans, 
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It is natural that an upstirring in 


youth in the past must be at fault. 


group should for this very reason be de- 


clared invalid. Here again there is not 
only a failure to give an incentive to 


invention, but actually a premium is put 
on inefficiency, stupidity, and lack of 
co-operation. 

These two examples are typical of the 
many ways in which our Government is 
attempting to remove the incentives which 
have so greatly aided our past scientific and 
industrial progress. 
realization on the part of our Government 
that the benefits that mankind has re- 
ceived, in peace and in war, through 
progress in science and invention is of a 
different order of magnitude from the 
profits of corporations. 

Fortunately, we have in our ‘Roaied 


_ Forces and in our war industries increasing 


numbers of men who know the real story, 


Postwar Curriculums in Electrical Engineering 


1 


Ro. G2 "KL OVE Fiche R 


FELLOW ATEE 


_ Electrical-engineering education 
will be influenced in the postwar 
‘period by the lessons learned 
from the conduct of intensive 
wartime courses. An evolution- 
ary process may be expected to 
accomplish needed changes as a 
result of the application of the 
engineer’s powers of analysis 
and judgment to engineering 


; education. 


question now is what has been learned in 
this special war training that can be ap- - 
_ plied to postwar college education. 


A second cause for postwar thinking in 
education arises from the fact that the 
United States is a peace-loving nation. We 
did not wish this world war but once we 
became involved it has been our will to 
see it through and to take measures that 
will prevent a repetition of this conflict. 
Somehow, we have come to feel that we are 
to blame in a measure for this unhappy 
world situation. And if we are responsible 
in any way, then the education of our 
From 
this arises our desire to change the educa- 
tion of the youth so that he may under- 
stand the economic and political problems 
of the world and thereby work for-a lasting 
period of peace in which Americans may 


playa leading role. 


The engineering schools of our colleges 
and universities bee been solving many 
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men hae ae ‘le with 1 ar 
' who have sunk submarines by d 


‘There seems to be no. 


o) 


are now secret. Such men kno 
oe pata that | science has 


demand that “lense patie be. 
by the removal of incentives. | 

In England we have had frank 
ments from Ages | that the winn 


pate ry our Govetanien: of the cont 
tion of scientists to our war effort. aa 
importance of such recognition is not tl 
it bey give satisfaction punts 2 b 


public need of giving incentive to ‘gi € 
progress in science. I hope that this aware 
Sah to focus our attention on this nee 


— 
4 


war-time problems in new kinds of o 
tive educational training under the En: 
neering, Science, and ‘Management WwW 
Training Program,’ Army Specializ 
Training Program, and the V progran 
the Navy. These schools are now f. 
some postwar problems in designing 
courses for returning youraas and = t 


I. Electrician 
First semester 


Mathematics (arithmetic, algebra, geom- ‘ 
etry, elements of trigonometry).......... 

Principles of electric circuits and ‘machinery... 

Electric circuits and machinery labora- — 

LOMY)... sno Mev -Foh, «hres cheyenne nee a eee “ 
Mechanical drawing (or blueprint reading)... 6 
Business-letter writing). @.. a. uaa de oo een 3 

Second semester ; ‘ 
j Bookkeeping). cist,odisivms eee See Ears 


Electrical codes and wiring laboratory 
Appliance and motor repair laboratory. . 
Blectric lighting 6.) 42 ae ere el eee 3 
Electives..... Eee Se he Maes Sao, ae ‘2 


II. Automotive electrical mechanic 
. First semester 
Same as I 
Second semester 
Bookkeéping)sn.2 sa) sameeren ieee res ay, 
Automotive electric laboratary’. re 
Radio-receiver theory.......<....-.. 
Automotive radio laboratory; ...... " 
Electives a 


} iC ii iii i eines 
III. Radio service 
First semester 
Same as I 
Second semester 
‘Radio'theory 22 stant. eee eee 
Radio laboratory ; 
Bookkeeping 


Bale 9,6 410,80) 04 2 a we oes meses 5 


IV. Refrigerator service 


To 


ELECTRICAL ENGInel 


é 


are sure to face many more . problems when 


assistance. 


the war comes to a close. Some new 
courses will be required for rehabilitation 
of veterans being released daily. Other 
courses will be required for training thou- 
sands of soldiers who will elect the benefit 
of education under the so-called “GI Bill 


of Rights.” More thousands of college 


students who entered the Armed Forces 
before completing college will return to 
complete their education. Many high- 
school graduates who secured training 
under the ESMWT program will have a 
desire to go to college when the war is over, 
Other schools which have built up state- 
wide training programs under ESMWT 
may wish to continue a similar type of 
extension training through state financial 


sources of students desiring college and 


+ 


see Oar beer 


_ program. 


university training will be to increase col- 


lege enrollments to 11/, or perhaps two 


times their prewar level. 

The. types of courses which will be res 
quired to fill the near future and after war 
training programs are as follows: 

. Vocational courses. 

Refresher courses. 

- Gap-filling courses. 

Regular college courses. 

_ The vocational courses will be of the 
technical-institute or trade-school type. 
They will be similar to some of the objec- 
tive training courses under the ESMWT 
These courses should be de- 


signed to fit the needs of men past 25 
years of age who desire a short intensive 


training to fit them for some trade or 


business. They may extend over a period 
of one or two years and they will be 


_ mainly of the noncollege level. 


The strain of war-time conditions is likely 


_ to make many returning soldier students 
_ feel that they have forgotten much of their 


previous college work. Likewise, some who 


_ graduated several years ago may desire to 
return to college for a year to take gradu- 
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ate work. For these men it would seem 
that refresher courses, such as found an 
important place in war training, will be 


needed in mathematics and the basic sub- - 


jects in electrical engineering. ; 
Another problem facing the engineering 
schools is the evaluation of the college 


credit to be allowed to the soldiers who 


have taken the accelerated courses in-the 
Army and Navy programs. Many of us 
have already faced this problem in some 
degree and we know of the headaches 
which lie ahead. One possible aid to a 
solution lies in the gap-filling courses sug- 
gested in item 3, This means the organi- 
zation of special courses to fill the gaps 


which exist between the regular courses - 


in the electrical-engineering curriculum 


and the similar abbreviated courses taken 


in the accelerated Army and Navy pro- 
grams. Such courses will contain both 


_refresher and new material and obviously 


may differ from school to school. 


b.! 


- 
a 


The combined result of these | 


As a more specific suggestion of the 
courses to be offered in vocational training 
in the field of electrical engineering, the 
outline in Table I is offered. 


These proposals for vocational training’ 


are designed to have a common plan for 
the first semester for all courses with the 
specialized training deferred into the sec- 
ond semester. If the period of two semes- 
ters is inadequate, the program may be 
expanded and cultural. or other courses 
added. Again, some men may be plan- 
ning to go into business for themselves 
and may wish to combine two or more 
specialties (such as radio and refrigerator 
service) for operating in small communi- 
ties, 

Electrical-engineering teachers prefer to 
leave education of the vocational type to 
the trade schools, night schools, and tech- 


‘nical institutes which conducted this work _ 
Unfortunately, the de- 


in prewar times. 
mand for this type of training for a few 
years after the war is likely to exceed the 
capacity of the former schools. Hence, 
many engineering schools may feel it their 
duty to co-operate in this training. This 
training program will present problems in 


- three ways: 


1. Inarranging appropriate administration. 
2. In finding suitable laboratory facilities. 


3. In finding suitable teaching personnel. 


It would seem desirable to handle the 
administration of this work in a separate 
division or branch of the college or uni- 
versity. For laboratory facilities it may be 
desirable to find buildings off the campus. 


In the case of the department of electrical © 


engineering at Kansas State College it is 
expected to hold the recitation classes on 
the campus but to place the vocational 
type of laboratories in rented space off the 
campus. Use of the regular teachers for 
the recitation classes and for supervising 


‘the vocational laboratories and of ex- 


perienced tradesmen for conducting the 

vocational-laboratory work is planned. 
The refresher type of courses suggested 

under item 2 may consist of the following: 


1. Refresher in mathematics (algebra, trigo- 
nometry, analytics, calculus, differential 
EQUNALONS nasi es ech ere a 5 credit hours 


2. Refresher in electric circuits and ma-. 


chinery 


_ The first course should be taught by the 
department of mathematics following an 
outline suggested by the department of 
electrical engineering. The second course 
should be taught by the department of 
electrical engineering using co-operating 


Sa dante Pvanevaihal tin autcallesnicaes 5 credit hours 


‘teachers for various parts of the course. 


The gap-filling courses are a matter of 
individual concern for each school of 
engineering. The content of these courses 
will depend upon the option followed by 
the student in his ASTP training. It will 
also depend upon the’ curriculum of the 
college in which he matriculates after the 
war. As a specific example, the student 
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who has taken the communication option 
in ASTP and enrolls in electrical engineer- 
ing at Kansas State College would need — 
a gap-filling course to make up a deficiency: 
of one credit-hour recitation and one. 
credit-hour of laboratory in d-c machines, 
and three credit-hours of a-c machinery? 
recitation and one credit-hour of a-c ma- 
chinery laboratory. Other deficiencies 
may exist in mathematics, mechanics, and 
so forth. ‘ 

The regular college training program 
after the war opens up a new subject for 
thought and discussion. Today our regu- — 
lar civilian students in engineering are - 
gone except for a handful of 4-F’s and boys 
under 18. Further, it appears that these 
civilians are gone for the duration. Their ‘ 
departure offers us a rare opportunity to 
make a complete overhauling of the cur- 
riculum in electrical engineering. 

In approaching the stern realities of 
curriculum changes the recent report ‘on 
the Society for the Promotion of Engineer~ 
ing Education committee on erassei ee 


changes in engineering curriculums should — 


be considered. For present considerations — “ 
two items of this report are important. } 
First, the committee recommends that — 
engineering curriculums should be revised _ 


- to include a minimum of 20 per cent of " 


work in nontechnical subjects, the field Cay 


the humanities, and social sciences. Sec- cot 


‘ond, the committee recommends that the 


basic engineering curriculum should be ~ 
held ‘to four years. If these recommenda- 
tions are accepted for present discussion, 
the problem which faces Genes K 
neering staffs is as follows: Pst 


1. Increase the nontechnical content of the | . 
piseteneal eae aes curriculum to 20 per — 4 
cent or more. cm, 
2. Add new Bye courses in the a of — 
electronics. - 

i 


3. Hold the basic engineering curriculum 
to four years. a4 


For years the electrical-engineering’ de x, 
partments have been under a pressure 
from within and without to increase the Pe. 
subject matter in the curriculum. This 
pressure arises naturally from new dis- _ 
coveries, new applications, and the in- 
crease of knowledge in the field. Today _ 
with the pressure near the bursting point, 
the suggestion comes to us to increase the 
nontechnical content. At the same time 
we know that wartime discoveries and ap- 


plications in the field of electronics compel 


us to add required work in electronics for 
all electrical-engineering students. . 
The task of introducing the additional 
material without impairing the basic — 
subject matter and without increasing the _ 
length of the curriculum appears hopeless at 
first, so let us analyze this problem. The 
first question that arises is why is the addi- 
tional nontechnical subject matter neces- 
sary. For years the idea of more nontech- 


- 


‘nical subject matter has been discussed. 


Suggestions have come from within’ and 
without the engineering profession that 
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- and engineer. 


more cultural or more liberalizing courses 


should be introduced into the engineering 


curriculums. Many are likely to resent . 


any suggestion that the engineer lacks in 
culture or liberal thinking. The word 
culture is associated with the characteristic 
features of a stage of advancement in 
civilization. The oe is often called 
the “machine age.’ 
likely to attribute the culture or civiliza- 
‘tion of today to the work of the scientist 
Today, buildings, factories, 
transportation, communications, power 
plants, entertainment via radio or screen, 


‘and all the conveniences of home life are 


the handiwork of the engineer. If the 


engineer is the creator of present-day cul- | 


ture or civilization, how can he be accused 


_ of lacking in culture? 


The word liberal applied to enginecring- 


training probably means broadminded or — 
mot narrow. Engineering training in the 


past has specialized in mathematics, me- 
chanics, the physical sciences, and has con- 
tained a fair content of economics, English, 


__ history, and public speaking. All of these 
' subjects should help to make a man broad- 


minded. Some may think of the engineer 


- as narrow because he is usually intensely. 
_interested in his work. Yet the same thing 


can be said of other professional men such 


as doctors, dentists, and business men. 


Hence the engineer is not likely to give 


much weight to the statement that he lacks" 


in culture or liberal training. 


_ However, engineers do have two impor- 


_ tant weaknesses, 
do not understand human beings. 


First, many engineers 
This 
weakness is understandable because the 
engineer is interested in and works with 


material things. ‘He likes to plan, build, 


and operate machines. Hence he is in- 
clined to neglect the human element. In 


_ the second place, the engineer may not be 


interested in community affairs and he may 


shun questions of state and politics. Be- 


cause of this lack of understanding of 
_ human beings and civic affairs, the average 


- engineer is not a diplomat, a politician, or 


a good salesman. 
One of the big opportunities for the man 


of engineering training is in executive posi- 
_ tions and the general field of management. 
_ The world of today is in near chaos be- 


cause economic, political, .and social 
organizations have failed to keep pace. with 
the developments of science and engineer- 
ing. .Hence it seems very desirable that 
steps be taken to\ awaken the engineer to 


his duty toward society as well as his 


duties in his professional world. 
_ If these weaknesses in the armor of the 


‘engineer are granted, then there may be a 


‘need for training which will increase his 


understanding of human nature, improve 
his ability to get along with people, help 
him to understand social problems, and 
teach him how to handle people in business 
and government affairs. 

The introduction of nontechnical courses 
into the electrical-engineering curriculum 
raises many questions. Perhaps the distri- 
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Future historians are . 


Table I. Subjects Genesally Covered in 


the Four Major Fields of Knowledge 
an 


“I. Physical science III. Social science 


‘A, Chemistry _ A. Economics 
B. Physics B. History 
' C. Mathematics GC. Political science 
D. Astronomy — D. Sociology 
' E. Geology } 
II. Biological science IV. Humanistics 
A. Botany A, Speech 
B. Zoology B. Music 
C. Entomology ‘ Conant 
D. Microbiology D. Philosophy 
£. Logic 


F, Literature 
ee 


bution of these courses comes first. The 
distribution commonly suggested is three 
credit hours in a nontechnical course each 
semester, with an additional. three credit 
hours in the first semester of the junior 
year. This wide distribution has the ad- 
vantage of spreading out the technical work 


-and thus tends to lighten the over-all 


load throughout the four-year period. 

The second question regarding addi- 
tional nontechnical courses is what. shall 
be offered. In answer to this there are 
several schools of thought. One favors the 
Chicago plan, which assumes that a com- 
plete broad education should embrace 
the four major divisions of ' knowledge. 
These fields are given in Table II. 

Most of the courses given in engineering 


fall in part I or the field of physical 


science. Educators'who favor the Chicago 


plan and who are outside of the field’ of 


engineering feel that the engineering cur- 
riculum should contain more courses cover- 
ing the fields of biological science, social 
science, and the humanities. At present 
electrical-engineering curriculums are de- 
void of any work in biological science and 
contain a small but varied amount of 
work in social science and the humanities. 


These advocates of the Chicago plan recog- © 


nize that only a limited amount of time 
can be devoted to a study in the fields of 
biological science, social science, and hu- 


Table III. Tentative Electrical-Engineer- 
ing Curriculum 


_ Nontechnical Courses and Electronics 
ee 


; Freshman 
College rhetoric I....... 3. College rhetoric II...... 3) 
Sophomore 
American history........ 3 20th century world 
(From the world AIStOry Wiese ate sees 34 
‘point of view) Principles of electron- 
er eRe Teh she ae 2 
Junior : 
Economics 1......... *...3 Public speaking........, 2 
Political science, or Technical reports......, 1 
Philosophy, ‘ ort >eo) *Blectromics, fins eet ee 4 
Biological science Electronics laboratory... .2 - 
Senior ~ 
Literature and music.... . 3 Art. (architecture, | 
(Comprehensive or painting, sculp- 
appreciation course) = RULES aipueteie aise rs oe 


/ ; (Comprehensive or 
appreciation 
course) 

Total non Sonata 
credit hours 
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’ comprehensive courses would require | 


- Florida use the comprehensive . courses 


consideration. 


engineering curriculums has been expre 


_has been current in the papers and expres- 1. 
» revolution. 


recent months. A tentative proposal — 


Pe Shortening the credit-hours allotted t 


One may begin by ieee critically . 


&e he ee 
manities without. weakening 
technical training of the enginee 
——* these: because ips zest 


mete es he A Bie pase course in s 
science would weave together the economic 
development, the seeps developing ts 


giving the historical setting in seh 
as to teach basic theories. of on 


hou cergeeent ae course. To an this, @ 
history ‘would be divided into periods and | 
in each period the discussion would cover _ 
the economic and social status, the fo 
of government, the type of music play 
the sculpture, the painting, the literat 
the philosophy, and thinking of the men 
that day. Obviously, the preparation 


co-operation of many teachers and 
actual teaching might require the service 
of several specialists in order to cover all 
phases of the subject. In the hands of 

high-grade teachers and specialists in their — 
field the comprehensive course may 

broaden the training of the techni | 
student. In the hands of less efficient 
teachers the course could become a ; | 


hodgepodge and a waste of the student’s 


time. The Universities of | Chicago andy 


. «€ 


and other schools are giving them some | 


The second school of thought coy 
the content of nontechnical courses 


by the special committee of the S 
referred to earlier, This commit 
recommends the ee of = : 
and the humanities. This same rolaeete n 
sions given in SPEE meetings for 
past 20 years, Hence, this recommenda- 
tion follows the idea of evolution and. not 
In accordance with this 
recommendation, the department of ele 
trical engineering of Kansas State College 
has been having many discussions in 


has been developed, as shown in Table Tits 

The third question regarding the intro- 
duction of nontechnical courses is w. 
shall be omitted from the present cur- — 
riculum. That question can. be solved in — 
two Walyss : at 


j é Sb 


1. Omission: of certain courses now in i the’ ; 
curriculum. ; 
‘ 
‘ 


' 


some technical courses, 3 


courses in the curriculum and maki 
each one justify its existence. The fin 
elimination tests are rather difficul 


\ 


~ \ * Y 
Again, one may find that some courses can 
be shortened through the elimination of 
obsolete or less essential subject matter. 
At Kansas State College thought is being 
given to the omission of mechanism, ma- 
chine tool work (shop), one credit hour 


of d-c machinery, and electric-machine 
design. 


Electronic Protective Systems 


MAXWELL H. A. LINDSAY 


TN normal times electrical protection 
i. through the use of protective signaling 
systems has been used widely to protect 
industrial and mercantile premises and 
banks, but with the advent of the war, a 


host of protection engineers have been 


> | 


making serious studies relative to plant 
protection. As used herein, the term 
protective signaling is confined to the 
control of property and life hazards in- 
volved in fire, intrusion, and related 
risks. ‘The functional technique of such 
protective devices does not differ greatly 
from that employed in the code signaling 
and communication field, but because 
they are emergency systems, infrequently 
used, their reliability must be exception- 
ally high. Protective signaling systems,} 
however, are definitely not in the com- 


- munication field, as the only use of com- 


munication facilities in these services 
is for signaling between the protected 


premises and the central receiving head- 


quarters. 
Utility and industrial plants may be 


_ protected by preventive and supervisory 


electric protective systems. The preventive 
systems are designed to summon emergency 
assistance in the event of intrusion into the 
protected premises, or upon the occurrence 
of fire. The supervisory systems are de- 


signed to supervise personnel movement 


_ throughout protected plants and in the 


N.Y. 


_ event of abnormal conditions in mechani- 
cal and electrical equipment to institute: 


corrective measures in sufficient time to 
prevent damage or loss. This article will 
be confined to the automatic preventive 
systems used for the protection of premises 
or property boundaries against unlawful 


entry or intrusion and for the detection 


of fires originating in air-conditioning, 
ventilating, and other air-duct systems. 
The scientific principles or phenomena 


Essential substance of an address presented before the 
AIEE New York Section, March 15, 1944, in New 
York, N. Y. 


Maxwell H. A. Lindsay is engineering supervisor, 
American District Telegraph Company, New York, 
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In the last analysis, electrical-engineer- 
ing departments will be guided by the 
recommendations-of the SPEE, by their 


‘own views and experiences, and by certain 


local factors existing in each college or 
university. In making changes they will 
not be stampeded by wild ideas of so- 
called educational experts or by long- 


Alarm systems that are actuated 
by changes in capacitance or 
interruption of invisible rays 
recently have been added to the 
older electric systems for. pro- 
tecting safes, vaults, and prem- 
ises. The automatic preventive 
systems used for protection 
of property against unlawful 
entry and for the detection of 
fire in air-duct systems are 
reviewed in this article. 


on which these systems depend may be 
considered according to their appearance 
in the frequency spectrum. First are the 
sound-detection systems. which are used 
for protecting vaults containing valuable 
or essential material and for detecting 
intrusion through fences. These systems 
operate in the audible portion of the 
spectrum between 100 and 3,000 cycles 
per second. Higher in the spectrum at 
about 200 kilocycles are the body-capaci- 
tance alarm. devices.. Here electro- 
magnetic waves provide an intangible 
protecting barrier which when entered 
will sound an alarm. Finally, in the 
infrared region is the photoelectric in- 
trusion-detection system and in the visible 
spectrum the smoke-detection system. 

The microwave band with wave lengths 
of about 50 centimeters is full of promise 
for the future, and systems utilizing re- 
flected microwaves have been found 
eheGuve: eo yrtm 9 


SOUND-ACTUATED VAULT-ALARM SYSTEMS/ 


- Electric alarm systems to signal an 
attempt at entry of safe-keeping vaults 
by burglars have been uSed for more than 
50 years, and thousands of such systems 
have been installed. The most important 


single principle now employed in them 


is that of sound or vibration detection. 
While the early devices were compara- 
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haired visionaries, but rather they will 
change courses and curriculums through’ 
an evolutionary process instead of a revolu- 
tionary one. The engineer may be 
trusted to apply his powers of analysis 
and judgment to needed changes in engi- 
neering education in the same way that 
he does in his daily professional problems. 


tively crude, utilizing carbon detectors 
and no electrical amplification of the 
signal, the modern systems have great 
sensitivity, stability, and flexibility of 
adjustment to meet various local condi- © 
tions. In ordinary times, these systems 
find use mainly in bank and fur-storage — 
vaults, Under present conditions, how- 
ever, vaults are doing double duty for 
the safe keeping of tools, dies, patterns, 
blueprints, transformers, secret devices, 
documents and formulas, codes, bomb 
sights, narcotic drugs, art, and so forth. 
Consequently, protection systems of the 
sound-operated type are in great demand. 


‘Examples of their use are the vaults of the — 


United States mints at San Francisco, 
Calif., Denver, Colo., and Philadelphia, 
Pa.; the great gold vaults at Fort Knox, 
Ky.; and the vaults of the Bureau of 
Printing and Engraving and the National 
Archives at Washington, D. C. The 
last installation is the largest single 
application of microphonic-burglar-alarm 
protection in the world. More than 200 
individual detectors and 150 amplifiers — 
are installed, and the signal control room ~ 
has much the appearance of a small-sized 
telephone central office. 

A sound-detector alarm consists of one 
or more acoustically sensitive devices, 
such as microphones, installed within the 
protected vault and connected to control 


equipment which is responsive to the 


electric-current changes generated by the 
microphones as a result of noise developed 


s 


Table I. Intensity of Sound Sources 
Intensity in 
Item 7 Decibels 
Victory siren at 100 feet. 255 20 y aa wele bee 135 


American District Telegraph sound test unit 


E At LG 160i. cay oem « 24 bik eae eis aa ee 100 
Blectric:hammerss (s,s een aan os oh nan 90 
Torch attack on ‘vault Wall, Rivets o<ce¥s eens 80 
Inside fur. vaults. «cass duc suas nas keh 30-40 
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Figure 1. The growth and decay of a 
short sound impulse in rooms or vaults 
having different absorptive qualities 


. 


_within the vault from a mechanical attack 
_ on the enclosing surfaces. Many factors 
influence the design and application of 

this intrusion-detection system. Normal 

__ noise within the closed vault is usually 

the controlling condition, for it becomes 
evident that the limiting factor in the 

protection of a given vault is the ratio 
-_ existing between the normal ambient noise 
_ level within the room and the noise level 
___ which would result from an attack upon 
the structure, The ambient noise level 
is influenced of course by the exterior’ 
oy noises, the vault construction, and any 
interior source of noise such as. blowers, 
_ adjacent elevators, or the hydraulic system 
_. in the building. The intensities of some 
ieee ce and noises are listed in 
{Table 1. 
detectors must be capable of responding 
to a reasonable part of this range and the 
associated amplifying system must there- 
fore permit adjustment of sensitivity con- 
sistent with the noise conditions. 
The contents of the room have a great 

effect on the sound intensity.* Figure 1 
illustrates approximately the manner in 

which sound intensity behaves in a re- 
_ verberant room as compared to a non- 

reverberant room from a source of short 
duration, as, for example, a hammer blow 
'on one of the boundary walls. If the 
line I represents the sound intensity 
_ required to actuate a given alarm system, 
it is evident that the reverberation time 
of the vault in which the system is installed 
will have a substantial influence upon the 
ultimate operation, because this factor 
controls the length of time, 7; or 7, that 
the sound levél remains at or above the 
value necessary to operate the system from 
a given source. Thus a system .which 
might be sensitive enough for use in a 
__-reverberant vault might not do at all for 
- one deadened by thousands of furs or 
tens of thousands of blueprints. 

Figure 2 is a plan view of a large fur 
vault protected with a sound-detection 
system or Phonetalarm. When _ fully 
stocked, 
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Figure 2. 


‘Like the human ear, sound 


the vault contains 40,000 furs” 


Plan 

view of the ‘com- 

ponentsof a sound- 

detection system 

installed in a large 
fur vault | 
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Attenuation of the test 
sound of 100 decibels 
along various paths is 
shown by the figures at 
the ends of the broken 


_ lines 
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Figure 3. Attenuation versus distance of 
sound in various types of vaults 


‘worth about $10,000,000. The protection 


is provided through only four sound 
detectors, MM, to M,, located one in each 
corner of the vault at ceiling level. They 


-are tested each hour from the central 


station by sequential actuation of the 
sound test units located on the vault 
walls. This figure also illustrates the 
reduction in intensity of the test or attack 
sound caused by the absorption of the 


furs as the sound travels from the sound- - 


test unit to the microphones along the 
clear space between the furs and the wall 
or ceiling. The figures in the circles 
representing the sound detectors in the 


‘four corners of the vault indicate: the 


ambient noise level with the door closed 
and with the vault stocked with furs. 
Normally, the four sound-test units H, 


to Hj are inactive but when operated for. 
test they create a sound intensity of 100 


decibels ten feet away. 
As the test sound progresses from unit 


H, to each of the four detectors it is ° 


reduced to 57 decibels in going to M, 
and Ms, to 77 in going to M3, and to 72 
in going to M,, Similar reductions occur 
with the sound from the other units, In 


the case of H, it will be’ noted that the. 


reduction is at least 58 decibels, because 
the sound measured at M; is no higher 
than the ambient level. 

Data .compiled from actual measure- 


ments in such vaults are plotted in. 


Figure 3. The upper curve shows the 
very small reduction in sound intensity 
as the distance increases between the test 


unit and the microphone in a live or 


reverberant vault such as a bank vault or 
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circuit for the sound. In large ai 


_sembles the losses for fur vautss 


‘bank vault, 


-central-station relays and circuits, is 


‘more than four. 
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an unstocked fur vault. The next curve, — 
for reference purposes only, is the theo- 
retical curve showing the relation between 
the signal level and the distance from the 
source in free space, where the intensit 
in the expanding wave varies inver. 
with the square of the distance and thus — 
the attenuation is six decibels per distance — 
double. The shaded area is bounded by 3 
limiting values showing the. enormous — 
sound absorption caused by the furs 
Loss ranges from one to ten decibels 
foot, suggesting a sort of acoustical s 


cally treated rooms having highly ab: 
tive poetings, the. Bitoni? in 


Sain has ian en die attenuz 
foot varies from four to ten decile 
tween 600 and 1,000 cycles. This ; 


Creda is highly distorted, Te ; 
characteristics require that sound-detection 
systems have a wide range of amplification 
and in practice be adjusted in. accordant 
with the vault contents. r: 
Figure 4 illustrates | a siendideeeraaet 
system installed in a nonreverberant — 8 
The _piezoelectric-type de- | 
tector is installed on the ceiling of the 
vault and connected through a shielded _ 
cable to the input of the amplifier which, — ‘ 
along with its power rectifier and other | 


ia 


mounted in a substantial cabinet fastened 4 
to the vault wall. In practice at least 
two microphones are employed, but seldom _ 
Provision is made for) 
two input channels in order to facilitate 

testing of individual microphone circuits. 5 
The microphones in parallel are connected — 

to a stepped attenuator and thence to — 
two stages of voltage gain, feeding a grid- : 
leak detector. The normally high plate 
current of the output tube maintains the 

alarm relay, shown at the top of on 
amplifier, in an energized and therefore — 
supervised condition. When a sound 

impulse occurs the grid of the output tube — 
is biased. negatively, lowering the. plate 
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current Pia causing the relay contacts 
to open. These contacts are connected 
into the local and central station circuits 
through the’ three relays and adjusting 
resistors mounted on the pare to the right 
of the amplifier. .° 

The equipment in the vault is connected 


over a single private supervised conductor. 


to the nearest central station. There are 
‘central stations in 116 principal cities 
through which service is rendered to 
‘some 32,000 subscribers over about. 
73,000 miles of supervised metallic cir- 
cuits. Figure 5 shows the interior of a 
typical central station. It is in. con- 
tinuous operation and is staffed with 
trained operators who record the incoming 
‘signals and uniformed and armed rounds- 
men and inspectors who are dispatched 
in emergency cars to investigate the cause 
of the various alarms and take the neces- 
sary action.. The registers in the fore- 
‘ground: receive the coded ‘signals from 
fire-alarm boxes, watchman’s stations, 


and sprinkler supervisory devices, while 
the drop units on the switchboard sections 


Figure 4. Interior of safety-deposit vault 


_ amplifier control unit on wall with cabinet 
door open and some tube shields removed 


along the wall receive alarms from directly 
connected subscribers having — burglar 
alarm or other intrusion protection. By 
means of controls on each burglar-alarm 
drop the operators may signal back-to the 
subscriber when he sends in his opening 
and closing signals, and also test 
the protection equipment periodically 


throughout the closed period. These » 


drops are designed to operate on a rela- 
y tively small increase or decrease in line 
current so that protection is secured 
against breaks, short circuits, or grounds 
in the protection devices or intercon- 
necting circuits. 


- With ene need for automatic 
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- struction does 


showing sound detector on ceiling and . 


boundary protection to aid plant guards, 
the use of sound- or vibration-detection 
systems with chain-link fences has been 
promoted. The object, of course, is to 
detect the noise caused by intrusion 


_ through or over the fence as it travels 


along the wire mesh, and thereupon notify 
the guards at distant points. Such ar- 
rangements generally reproduce the sounds 
audibly, but if desired the loud speakers 
may be cut off and the signal applied to 
an alarm relay. Although these systems 
are relatively inexpensive, they are in- 
capable of differentiating between wanted 
and unwanted sounds and hence a degree 
of uncertainty exists as to the nature and 
origin of the sound representing an attack. 


CAPACITANCE-TYPE INTRUSION-DETECTION © 


SYSTEMS 


Although the sound-operated intrusion- 
detection systems work excellently in 
masonry or monolythic vaults, they are 
not adaptable to safes and light metal 
cabinets, principally because the con- 
not provide adequate 
insulation against exterior noise. For- 
tunately, however, the smaller metallic 


- form of such cabinets permits other equally 
effective systems to be applied. For many 


years electrically lined wooden safe en- 
closures—known as cabinets for safes— 
were used, but as they took up much space, 
were clumsy because of their large doors, 
and had to be tailor-made for each in- 
stallation, considerable relief to both the 


customer and the alarm company came 


when body-capacitance systems such as 
Telapproach ‘were . finally developed. 


\ These depend for their operation upon 


Figure 5. 


_walks up to within 12 inches his body 
‘adds about 20 micromicrofarads. J 


_ pacitance-alarm devices 


the change produced in an electromagnetic 
field by an intruder.* The field is radiated 
from either the object being protected, 
such as a safe or cabinet, or metallic 
conductors. These radiation sources are 
insulated from ground and electrically 
form part of the oscillating circuit of the 
Telapproach unit. 

The system requires first a generator of 
electromagnetic waves, that is, an oscilla- 
tor whose output is coupled to a tuning 
circuit. The radio-frequency voltage ap-~ 
pearing there is then applied to a detector- 
amplifier, the d-c output of which depends 
upon the relative frequency of the oscillator _ 
and tuning circuit. The object to be ~_ 
protected is connected to either the oscilla~ _ 
tor or tuning circuit or both, so that any — 
change in capacitance causes the output 


‘current to vary. 


When a safe or a cabinet is approached _ 
by a person, an’ increase in capacitance — 
of about one micromicrofarad occurs if 
he brings the palm of his hand up to 
within six inches of the surface, or if he 


‘These* 
changes then can be detected easily by 
relatively insensitive circuits, but neverthe- 
less, the circuits must be extremely stable, ‘ 
otherwise they might become insensitive, 


destroying the protection, or too sensitive, 


causing false alarms. Consequently, ca- 
must contain 
compensating elements. : gene 

Hundreds of installations of the system 
have been made on safes, narcotic cabinets, Be 


and insulated racks and shelves containing aS 
valuable war material. Figure 6 shows We 


the asinine as control unit as isbn i 


Interior of a typical central station showing the drops and recorders 


ioe receiving signals from remote preventive and supervisory electric ahapsie 
systems 7 
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. abe its protective housing. This unit 
is generally mounted in a position ac- 
_cessible for installation and inspection a 


few feet away from the protected safe or 


cabinet as shown in Figure 7. The safe 
itself is usually raised from the floor and 
y placed on insulating blocks in order to 
_avoid changes in sensitivity brought about 
through leakage to the floor in humid 
‘weather. The capacitance of the safe 
_ to ground is made part of the circuit by 
connecting the two together by a super- 
vised pair of wires enclosed in conduit. 
The control unit contains on the right 
panel the . electronic elements. of the 
circuit.. These are associated with the 
tuning coil and _ variable 
mounted on the central section. The 
elements on the left panel are part of the 
local and central-station protection and 
_ test circuits as described previously for 
the sound-detection system. The cover 
of the cabinet contains a protective lining 
so included in the local circuit that if an 


attempt is made to drill or cut through the - 
cover across will occur and cause an alarm, 


Similarly, three antitampering devices 
are provided, one in the rear of the 
housing to prevent it from being pried 
off the wall, another to the lower right 
for main-cover protection, and a third 
just above the’ round control knob to 
supervise the closing of the subscriber’s 
small door inserted in the cover. 

' At closing time it only is necessary for 
the subscriber to test the adjustments of 
the circuit by opening the small door and 
operating the lower test switch. If he 

_ does not receive the proper indications he 
_ must adjust the coarse and fine controls 
_ to effect the proper capacitance balance. 
From then on through variations in time 
gnd humidity the circuit will compensate 
for and maintain the adjustments during 
the protective period unless some large 
metallic object is brought up to or removed 
from the proximity of the safe. The 
central-station operator may also duplicate 
_ the subscriber’s test at closing time or an 


attack by cutting into the circuit an arti-— 


ficial capacitance of a value less than that 
presented by the approach of a burglar. 


OUTDOOR CAPACITANCE SYSTEM 


An application of Telapproach protec- 
tion isthe outdoor boundary capacitance 
system as shown in Figure 8. This 
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system was developed originally to supple- * 
ment photoelectric protection which is — 
at somewhat of a disadvantage in protect-- 
capacitors _ 


Figure 6 (left). 
Interior view of a 
capacitance alarm 
or  Telapproach 
control unit’ 


All 
rigidly . mounted and 
protected against at- 
tack or tampering by 
a substantial “‘electri- 
cally lined” cabinet 


Figure 7. Two 
large safes each 
protected with its 
individual Telap- 
proach unit 


Burglar-alarm contacts 
on the doors insure 
that they are closed 
before the capacitance- 
alarm unit is tuned 


\ 


ing undulating terrain and layouts where 
scattered buildings and other obstacles 
prevent the use of sufficiently long beams 
to be economically practical. The an- 
tenna may be arranged to follow rough 
ground and to weave in and out among 
trees. 

The electric detecting field is formed by 
the conducting wires and ground in cae 


a way that a sensitive barrier is established © 
wherever the wires are located. Approach 


to within approximately two feet of the 


wires causes a capacitance change in the 


system which results in an alarm. The 
wires may extend equally up to a distance 
of about 200 feet on either side of the 
control unit, and are supported by insu- 
lators fastened to short posts spaced about 
25 feet apart. 
48 inches and the lower wire about 18 


inches from the ground. Thus, a single | 


device may provide a. detecting barrier 
approximately 400 feet long, 6 feet high, 


and 4 feet thick. The detecting wires in 


this system take the place of the safe or 
cabinet, and while the principle of opera- 
tion is the same in both systems, this 
circuit is different and much more sensi- 
tive. 


In applying outdoor capacitance pro< i 


tection, there are many factors that must 
be taken into account. It must first 


be realized that the device cannot dis- 


tinguish between man and beast. A 
dog close by may set it off if the sensi- | 
tivity is great enough to detect a man at 


a distance. Installation of the capaci-. 


tance antenna inside of and parallel to 
physical barriers around the property is 
best. The antenna must be insulated 


-and tightly stretched to prevent swinging 
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components are — 


The upper wire is about 


_ reliable operation. 
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‘in the wind which 
alarm. 
Telapproach is ‘particularly appli 
“to such properties as public-uti 
- and unattended substations, wate 
manufacturing plants, ordnance | 
ammunition dumps, coastal-defens 
alien-detention camps, ‘prisoner 
camps, and so forth. It may also b 
applied to the tops of prison walls, . stor 
concrete, or iron picket fences, and x 


dhjeconatie may ; also ih prote te 
this system. — 

By working at low pee fre 
and power, it is possible to ob 
induction field several feet. out 
_ Wires with an infil be 


tion, “The “wave ee of Sih 
feet is some 25 times the length 


Consequently, the possibility of efficient — 
radiation from these wires is further cur- 
tailed, since good radiators" genera 
have dimensions comparable with the 
wave length to be propagated. 
‘The design of stable and yet ‘sensi 
capacitance-alarm systems for ou 
use is by no means a simple matter 
cause of the very small values that 
to be detected. A man a few feet 
the detecting wires represents an incr 
in capacitance of about one-tenth 
microfarad, whereas the capacitan 
ground is in the neighborhood of 
micromicrofarads. The system must t 
fore detect a change of about one part 
10,000 and hence must be inherent 
stable to at least one part in 100,000 f 
This must be 
complished in spite of changes ‘in the 
cielecEe constant of the air due t Et 
and the like, indie jeans power- - 
supply variations, and all the other factors. 
peculiar to electronic circuits, eS 
The detecting wire is specially ‘selected 

. . "s 4 
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to withstand outdoor exposure and con- 


_ tinue to retain a high insulation resistance. 


The outside diameter is small enough to 
discourage large birds from alighting on: 
the antenna. 
Figure 9 shows the interior of the out- 
door capacitance-alarm unit. The elec- 
tronic components are mounted on a sub- 
stantial metal chassis along with the 
various adjusting potentiometers, current 
jacks, and terminals for connecting the 
detecting wires. The panel to the lower 
left. contains a local-alarm relay suitable 
for operating associated visible or audible 
signals or for actuating coded transmitter 
mechanisms if that principal of signaling 
is employed. The terminals are for con- 
necting the power and signaling circuits 
‘to the ‘unit and headquarters. The 
transformer to the right of the terminal 
panel is of the constant-voltage type in 
order that the unit will receive ere iiaze 
voltage. 
A simplified schematic circuit of the 
system is shown in Figure 10. The right 
* detecting wires W, which have a Ccapaci- 
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‘Figure 8. A “capacitance fence,” consist- 

ing of sensitized detecting wires connected 

to the capacitance-alarm unit, arranged to 
- protect vital areas or buildings 


tance to ground vephepeie by C, are 


connected to a tuning inductance LZ; 
_ through blocking capacitors C; and C,. 
The left detecting wires W, having a 
capacitance to ground represented by the 
variable capacitance C, are connected 
through a similar blocking or isolating ca- 
pacitor C; to the plate inductance L, of the 
oscillator tube V;. Inductance Ly is 
inductively coupled to the grid inductance 


L; while the capacitance Cy and resistor | 


‘R, supply grid bias to the oscillator tube. 

Inductance L, has associated with it a 
link circuit Z, connecting the oscillator 
circuit to the tuning circuit. 

The radio-frequency voltage in the 
tuning circuit is rectified by the diode 
V., which is provided with a load resistor 
R,. A connection is provided between 
the rectifier circuit and the grid of the 
amplifying tube V3; through the long-time- 
constant circuit consisting of capacitor 
C; and ‘grid leak R;. A balanced alarm 


relay is connected in the plate circuit of 
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the amplifying tube V3, and the contacts 
of the relay connect through supervisory 
circuits to any form of alarm or recording 
device desired, 

The circuit is adjusted Ge ‘tuning the 
inductances L, or Ly to change either the 
tuning or the frequency in such a way as 
to apply the oscillator output slightly off 
the resonant peak of the tuning circuit. 
Any subsequent change in the capacitance 
of the right or left detecting wires will 
create a change in the radio-frequency 
voltage applied to the diode rectifier, 
which in turn will transmit a pulse through 
the time-constant circuit to displace tem- 
porarily the normal output current 
through the relay. 


AUTOMATIC FIRE CONTROL FOR AIR-DUCT 
SYSTEMS 


In the last decade installations of air- 
duct systems have grown to a large total, 
and it is likely that the use of such systems 
will continue to become more common. 
They consist essentially of a number of 


-ducts arranged ‘to circulate the air in the 


rooms which they serve and to heat, cool, 
clean, humidify, or dehumidify it. 
‘Their widespread use has brought new 
and dangerous fire hazards in two forms: 
opportunity for ready intercommunication 
of smoke, gases, and flames between 
otherwise separate fire areas, sometimes 
aided by forced or induced drafts; and 
combustion within the ducts. A duct 
system may have a combustible lining, or 


Interior of a capacitance-alarm 
unit designed for outdoor boundary pro- 
tection 


Figure 9. 
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may become laden internally with dry 
or oily lint. Filters used in air-duct 
systems present fire hazards of varying 
degree; those of a noncombustible type 
which use a noncombustible adhesive 
are dangerous only insofar as there may - 
be a collection of combustible lint om 
them whereas oil filters which utilize a 
combustible-oil adhesive are more danger= 
ous. Only electrostatic-type filters do 
not appear to present a fire hazard 
Fresh-air intake openings present a hazard 
because they may be so located that they 
can draw in smoke, flame, or heated gases 
from exposure fires, thus causing smoke 
damage and possible ignition and spread 
of fire in the premises served by the air 
duct system. = 

To aid in controlling a fire in which a ~ 
duct system is involved, it is necessary © 
to detect the dangerous condition rapidly, 
and to stop automatically all forced or 
induced draft air flow and properly to 
sectionalize the ducts by means of auto= 
matically operated dampers, 

In air-conditioning systems, the problem — 
of affording fire protection, which includes 
protection from smoke, is complicated by _ 
the fact that smoke in the system is not 
necessarily accompanied by heat, and 
consequently the customary methods of 
detecting fire and initiating its extinguish- 


ment by thermal means are not necessarily 


applicable. Fortunately thére are means 
of quickly detecting the presence of smoke 
even in very small amounts which, coupled — 


_with 125 degrees Fahrenheit fixed-tem- 


perature thermostats properly located, 
constitute the necessary detecting elements. 
The photoelectric cell is highly sensitive 
and rapidly responsive to interferences — 
caused by small amounts of smoke; black 
or white smoke issuing from a duct in 
quantities just perceptible to the eye will 
produce a drop of about five per cent in 
the cell output. This is as little as need © 
be detected, as much more smoke ‘will 
ordinarily occur when the fire gets under 
way. S 
The Photronic smoke-detection system 
is designed for the detection of smoke in — 
air ducts or ventilating systems. It pos- 
sesses as high a sensitivity as possible — 
without leading to a condition where false 


alarms would result because of dust or dirt, — 


accumulation on lenses and mirrors of the 
system. As shown in Figure 11, it consists 
essentially of a means for projecting a beam _ 
of light across the duct space where smoke 
is to be detected and into a receiving unit 
which converts the light into an electric — 
current, decreases in .which are felt by a 


‘balanced electrical circuit which gives an — 


alarm and accomplishes other desired 
results. Provision has been made for dis- 
tinctive trouble signals in event of failure . 
of power or system components or of a 
break in interconnecting wiring. The 
detector is applicable to any air-condi- — 
tioning or air-duct installation. It can be 
used in ducts up to 25 feet or more in 
width. It may also be used where air is 
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Bihari pplted for processes such as the cooling » 


yr OF ventilating motors where the presénce 
of smoke usually would be the first indi- 
cation of a fire in or near the duct or 
blower. This system is capable of sensing 
as little as one-half of one per cent smoke 
cutoff per foot of traversing beam. — 
_ The light source comprises a prefocused 
g _six-volt lamp and condensing lens mounted 


_ in a substantial cast housing, and adjusted — 


to project a reasonably parallel beam of 
| Ught three inches in diameter. The lamp 
life is about 30, 000 hours or three years. 
_ The receiver comprises a housing similar 
 -to the light source, equipped with a con- 
densing lens and photoelectric cell, the 
output of which constitutes a Supervised 
‘circuit to a sensitive galvanometer-type 
relay. Means are pdaed to secure com- 
. pensation for voltage variations, decreasing 
brilliancy of the light source, and slow 
_ fouling of the lenses and reflectors. Alarm 
circuits are actuated through the relay 
- contacts. 
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PHOTOELECTRIC INTRUSION-DETECTION 

eee SYSTEMS 

_ Theinvisible-ray photoelectric intrusion- 

_ detection ‘system, in contrast with the 

- smoke-detection system, must not operate 
in the presence of smoke but must be 
capable of penetrating bad atmospheric 

conditions and function only when inter- 

_ cepted by an opaque body. 


Figure 11, Smoke-detection units installed 
on an air duct 


The light beam makes two traverses through the duct 


372 


RELATIVE ENERGY 


\ 


gram of a balanced 
' capacitance - alarm — 
unit 
Compensation of slow 
capacitance changes is 
accomplished  electri- 
cally without theuse of 
moving parts 
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SUPPLY 
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Figure 12, Spectral response of an incan- 
descent lamp { 


For a number of years prior to 1935 the 
protection industry had been searching for 
a method of extending to outdoor areas 
the protection which was so SPORE ya 
developed and widely used for the bound- 
ary walls and interiors of ialidates’ 
Many types of mechanical gadgets were 
tried but none of them offered a practical 


‘solution to the problem, chiefly because 


of their conspicuousness and the dele- 
terious effect of weather conditions upon. 
them, When the electronic art developed 
to the point where photoelectric ‘cells and 
vacuum tubes became cheap and reliable 
circuit elements, it was apparent that 
systems using these elements could be 
developed to provide the protection de- 
sired. After a long period of experimenta- 


tion, photoelectric protection, popularly 
referred to as the “‘invisible-ray alarm,” 


was offered for both interior and exterior 
properties. The photoelectric equipment, 
from its original application as an indoor 
burglary trap, supplementing conventional 
protection of screens, foil, and contacts, 
was extended cautiously to outdoor appli- 
cations, and a new method for the pro- 


_ tection of open areas surrounding struc- 


tures was thus developed. 

In adapting photoelectric principles to 
protection problems, many unusual con- 
ditions must be met. Equipment must be 
designed to function reliably in spite of 
severe weather. The light ray must be 
able to penetrate heavy fog and also to 
work through violent rain and snow storms 
without sending false alarms. Different 
‘types of equipment must be available for 
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foun 10. Simpli- 
fied schematic dia- 


_ with the electronic elements or lamps 


- electric alarm systems, namely, (1) direc 


_ but relies for its operation upon a rapic 


of equipment foie i atic iste 
as opening doors, counting boxes 
sons, and turning on and off li 
Equipment for protective services 
possess a large factor of safety to per 
to operate reliably at reduced v 
with equipment somewhat out of 


certain state of depreciation, through 
reasonable degree of dust or haze, w 
the lens surfaces and mirror surfaces di 
and so forth. Yet the very nature of 


anplcener requires er the Beige beg 


the Apuanetiee as a whole peace a mail 
important prerequisite. - 
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photoelectric cell. (B), and an infrared 
filter (©) 


unstable and to Eras frequent Be 
alarms. 


Pa 


AAS) eS eid 
ALI || kaAAAZ7Z>| 


ae 


Systems that do — 
‘not possess these features are prone to. be 


There are three main nae ‘of Eres a 


coupled, (2) pulse or capacitor-coupled, 


and (3) modulated. Only the last can be 


applied effectively and safely outdoors 
over any great distance, but the principles — 
of the first two will be explained briefly 

The direct-coupled type is somew) 
like the smoke-detection circuit. A pho 
electric cell connected to the grid of a 


vacuum tube acts like a variable resistance q 


with light, and directly controls the 
voltage and therefore the plate curr 
With light on the plate current is | 
energizing a relay, but when the beam is 
intercepted the current falls and the relay _ 


is released. Obviously, any light reaching 4 


_ the photocell will operate the receiver, so 
that outdoors it is important to keep sun-_ 
light out of the receiver, otherwise the 
system might fail when the beam from 
the light source is intercepted. 

The pulse or capacitor-coupled method 
overcomes the aforementioned objec by ie 
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> 3 . Oxrvinte. Pes r ; 
Meeciietion: in the light intensity atcching 
the cell. Such a change is translated 
through the amplifier as a pulse to cause 
the output relay to operate. Such a 
system may be defeated readily by slowly 
intercepting the beam or blocking off the 
source or receiver. Furthermore, align- 
ment of units is difficult as there is no prac- 
tical method of determining the fare 

_ setting, 
The modulated system’ employs i fa light 
source which projects a beam of light vary- 
ing in intensity from zero to maximum 


several hundred times per second and a 


receiver tuned to that frequency. By re- 
sorting to this principle the receiving 


system can be made very sensitive, with — 


‘the result that the light source can be 
separated from it by long distances. Fur- 
thermore, the receiving unit will respond 
only to the light projected from the light 
source, and no other light that might be 
accidentally or maliciously applied with 
intent to defeat the system will prevent it 
‘from operating normally. Daylight and 
artificial lights thus have no paralyzing 
effect that will prevent an alarm from 
being received should the beam be inter- 
cepted anywhere along its path. 
In designing ‘a photoelectric system, it is 
first necessary to select a light source which 
will have long life, high infrared output, 
high efficiency, and a concentrated radiant 
source. These characteristics are found 
best in an incandescent-filament lamp. 


The amount of energy radiated by an 


‘incandescent lamp at various wave lengths 
is not the same, the distribution depending 
upon temperature as shown in Figure 12 


for a tungsten filament operating at ap- 
Less 


proximately 3,000 degrees Kelvin. 
than 10 per cent of the energy is within the 
range of visibility represented by the width 
of the small insert under the curve. It 
sometimes is asked why neon lights are 
not good light sources for photoelectric 
service; the answer is that although the 
spectrum is characterized by a large 
number of bright lines in the visible red 
and near infrared between 0.7 and 0.9 
micron the energy of the discharge is con- 


-centrated at practically single frequencies — 


so that the energy content falls far short of 
; _ that of an incandescent source, even if the 
“neon lamp were operated at high gas 
_ pressure and temperature. 

_ In curve A of Figure 13 is plotted to a 
larger scale the value of a given amount 
of energy at each wave length in the 
"visible spectrum as it affects the human 
“eye.” It will be seen that a given amount 
of green light at 0.56 microns will be 


roughly ten times as effective as the same: 


amount of blue or red light. In photo- 
_electric-protection systems it would not do 
to operate in the portion of the spectrum 
where the eye is sensitive as the beam 
would then be visible. Fortunately, some 
_ types of photoelectric cells are sensitive in 
the invisible bands, making it possible to 
to construct invisible-ray devices. Curve 


B of Figure 13 shows the response of such 
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i iF igure 14. 


The open ina: of the units to ‘the right show 
the tuned amplifier of the receiver unit (above) and 
the transformer of the light source unit (below). 
The center receiver ts associated with a weather- 
housed plate-glass mirror for multiple-beam 
reflection 


a cell which has its greatest sénsitivity at 
about 0.80 micron, whereas that of the 
human eye occurs at about 0.56 micron. 
This means that the cell sees best where 
the eye can hardly see at all. All that now 
remains is to introduce an optical filter 
between the lamp and the cell which has 


the property of stopping those visible rays 


which the eye can see and passing those 
invisible rays to which the cell responds, 
as shown in curve C of Fi igure 13. It stops 


all light up to about 0.70 micron and then 
_ passes almost completely all radiation 


beyond 0.75 or 0.80 micron. 


The apparatus shown in Figures 14 and - 


17 embodies these principles in conjunc- 
tion with the necessary mechanical, elec- 
trical, and optical features to create a 
practical protective weapon. 

‘Figure 14 illustrates the construction, 
various applications, and methods of in- 
stallation of the instruments. Usually a 
single protecting beam is employed which 
is derived from a single light source and 
receiver located about three feet from the 
ground surface. However, double or 
multiple beams occasionally are required. 
The light source consists of an L-shaped 
cast housing of three sections, in which are 
mounted two lamps, their optical equip- 
ment, and a motor-driven light interrupter. 
Each of the two lenses is three inches in 
diameter, so that the height of the pro- 
jected beam at the source is 61/, inches and 
the width three inches. Internal conden- 
sation is eliminated by sealing the motor, 
light interrupter, and lamps in a de- 
hydrated compartment. Vane deflectors 
prevent snow and ice from coating the 
lenses and birds from roosting or resting 
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Figure 15. Pictorial representation — of "i 
double beams rie 


ne 


in front of them. Two light-source lenses pet 


are used for three reasons: 


t.. “Yo'thake the bein avea wideeenn te aaa 
that it will not be completely intercepted by 
birds. 


2. To double the beam intensity. 


3. To provide a spare lamp so that burnout 7 


of one lamp will not cause an alarm. ~ 


Orientation of the beam direction is ac- 


complished independently in the vertical — 


and horizontal direction by means of key- 
operated adjusting screws. 

The receiver unit is similarly constructed 
and houses an ultrasensitive photoelectric 
cell and a tuned amplifier which amplifies 
the alternating current generated by the 
intermittent light falling on the photocell. 
The optical system used in the receiver 
utilizes a mirror to permit a long-focus lens 
of low acceptance angle to be used in a 
relative small housing. The diameter of 
the receiving lens is six inches. This, 
combined with the 61/,-inch height of the 
projected beam, insures freedom from false 
alarms due to birds and small pieces of 
paper. The amplifier contains two voltage- 


amplifying and tuned stages and a power- | 


output stage supplying rectified current to 
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voltage for volume suppression. 


Figure 16. Pictorial representation of 
multiple beams for protecting entrances 


Figure 17. Photoelectric protection units 
mounted on floats for use over water 
surfaces 


» The units are waterproof and possess great pene- 
. trating power 


operate the alarm relay and to supply 
_The 
interstage tuning is accomplished by means 
of two antiresonant tuned-choke assem- 
blies peaked for the frequency to be passed. 
Because the frequency of the modulated 
light source is constant the tuning of the 
amplifier can be made sharp. Actually, 


the discrimination is in the order of 30 
decibels at 100 cycles above or below the 
operating point. By employing automatic 
volume suppression the receiver may be 
made sensitive to small amounts of incom- 
ing light, gradually becoming less sensitive 
as the intensity increases. Thus there 
always.is a small increase of output current 


for an increase in light, which facilitates - 


‘optimum alignment of the units. A 
3,000-foot beam requires about 97 per cent 
interception to obtain an alarm, whereas 


a 500-foot beam, which is about the 


‘average length in practice, requires over 
99 per cent interception. In terms of 
light intensity units the receiver will re- 
spond to as little as 50 millionths of a foot- 
candle. 
While single beams are generally used 
for protection purposes, it is often necessary 
to install doubled beams, that is, a ‘“‘two- 
rail fence” to improve protection. Figure 
15 illustrates schematically three methods. 
The upper arrangement shows a doubly 
reflected beam where the light source and 
receiver are located at one end and two 
mirrors arranged at 45-degree angles to 
the horizontal at the other end. The 
middle scheme calls for two entirely inde- 
pendent beams each having its own light 
source and receiver. The lower method, 
generally employed for shorter: distances, 
uses only one mirror to reflect the beam. 
In Figure 14 the units to the left and right 
comprise an actual installation of the 
second type. In this case, the light source 
on the upper left projects a beam 850-feet 
long to the receiver on the upper right and 
the light source on the lower right projects, 
an equal beam to the’ receiver on the lower 
left. In this case the ground was flat and 
arather long span could be accommodated. 
It is sometimes necessary to use photo- 
electric protection across gates, arranged 
to provide a complete seal for the entrance 
in conjunction with other photoelectric 


Army’s Power-Barge 


7 


Output Is 6,000 Kva 


Winslow Engineering Company photo 


‘The eight 16-cylinder two-cycle Diesel engines driving the 750-kva generators of 


the Army Engineer’s barge, “Electra,” power source for electrical dredges, give it a 


total output of 6,000 kva and a 10- to 12-hour overload capacity of 25 per cent 
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is” 


_ tively smooth water. Equipment of this — 


3,000 feet across the out-shore end of six 


' Transactions, volume 54, 1935, June section, page: 


_ 6. Alarm System, M. H. A. Lindsay, K. Wolosc 


protection or perhz 
tioh around the rest o 
enclosure. Figure 16 typifies such a 
system in which the light source 


top of a plate-glass mirror appro 
31/, feet high, from’ whence it is rt 
to. the bottom of an opposing mirror an 
eventually reaches the receiver at the 
left. The unit in the center of Fig 


The beam array in this case intersects o1 
end of the 850-foot double beam at 
angles to it. The receiving unit is sl 
above the mirror which is surrounded | 
a weather-protecting housing. x 
An application where still larger and 
more powerful equipment is necessary is t 
protection for waterfront areas. The eq 
ment is shown in Figure 17, and is sim 
in principle to that just described ex« 
that a modified optical system utiliz’ 
larger lenses is employed to obtain | 
effective 12-inch beam diameter. In; 
much as this equipment is intended for tl 
detection of harbor craft, or even sm 
junk boats, there is no objection to 


bronze floats having guide shoes to engage © 
vertical guide rails affixed to recesses in _ 
the side of the docks. Provision is made 
for adjusting the height of the beam with 
respect to the water surface, but no auto- 
matic control® is provided as it has been 
found that most applications requ i 
this class of equipment are located in rela- 


type was first installed at the New York _ 
Foreign Trade Zone or Free Port in — 
February 1937, and was in 24-hour a day — 
service for exactly five years until the zone — 
was discontinued. The beam projecting 
docks and seven slips sealed the waterfr 
boundaries of the zone just as the wit 
fence enclosed and protected the bounda- 
ries on the land side. 7 ia 
: ; ; t 
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ViI—Welding’s Promise of Lower Costs , 


JE have heard a great deal about 
VAY ccstoras planning. In fact there 
are more postwar planners than there are 
government employees, which is of itself 


a triumph, but we of the welding industry 


in looking to the time after the war have 
an unusual opportunity. Although arc 
welding, technically, is older than any 
of us, its actual application in manu- 
facturing is comparatively recent, and its 
application to its eventual position really 
has not yet been started. 

The fundamental reason why arc 


welding is important in manufacturing is 


that steel is about four times as strong, 
21/, times as stiff, and costs about one 


third as much per pound as the usual cast 


iron. This means that if we can re- 
design in steel, a structure which has 


previously been made by casting, we 


require only one fourth as many pounds 
of metal at a price one third as much per 
pound as for the previous cast construc- 
tion. 
rigidity or stiffness is the important feature, 


James F. Lincoln is president of the Lincoln Electric 
Company, Cleveland, Ohio. . 


Figure 1. This large welded refinery manifold is typical of the welded construction Figure 2. 


If, instead of tensile strength, — 
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JAMES -Fe DINGOEN 
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With present outlets for ex- 
pansion barely tapped, the 
future holds unlimited oppor- 
tunities for arc welding to repeat 
the cycle of lighter-weight 
materials, less materials, and 
lower costs which followed its 
introduction into the petroleum 
and other industries. 


then -we ‘need to use but 40 per cent as 
much material at one third the cost per 
pound, or some 12 per cent as many 
dollars worth of material as would be 
demanded for cast construction. 

The basic contribution of welding is 
its ability to join two pieces of steel 
together so that they become one piece. 
The result is not really a joint—it is a 
consolidation so that the two pieces 
actually become one with strengths which 
are as good or even better than would be 
obtained if the welded sections originally 


being made in the petroleum industry 
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were made as one piece. . We can be sure 
therefore of the following conclusions: 


1. The rivet as a method of joining steel 
together very shortly will disappear. 

2. Many castings and forgings will dis- 
appear and be replaced by welded steel.. 


3. Ultimately all castings will be replaced 
except in the very few cases where the in- 


tricacy of thelshape is the controlling factor. — 


It might be interesting to theorize on 
what some of the future applications will 
be in present-day structures. First, it is 
safe to say that steel in buildings will be 
welded instead of riveted. By so doing a 


very considerable reduction in the amount — 


of the steel used and also in the total cost 
of the structure will be made. 

Welding is bound to have a profound 
effect in home construction once this 
activity resumes its normal stride. In 
this field, structural panel units fabricated 
to suit any design not only will do away 
with stud and joist framework in smaller 
structures, and columns and roof beams 
in the larger types, but also will render 
such buildings fireproof. 


A typical construction view 
along the Big Inch pipe-line project 
\ . 
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Figure 3. Elimination of trusses through welded design improves lighting and permits 
__ more room overhead as shown in this second-floor view of a welded factory building 


‘ 


_ Figure 4. . New structural building block, a wall-frame welded unit used to simplify 


_ home construction and bring about new economies I 


Figure 5, Arc-welded railroad dump car weighs 12,000 pounds less than similar car of 
conventional design. Welded seams permit smooth interior surfaces to ee dumping g 
and minimize wear and corrosion 
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without undue cost. which, with the 


the effect that welding has had in the oil 


Ra in ee will, be ma 
steel rather than the balsa 


present. 
castings ranedt largely on ma 
will be’replaced with welded ste 
struction. Savings of over 50 per 
in cost and weight already have b 
common in such change-overs. 

We eH coe have seen ships of all 


and we will see this dadenee oes aly 
strengthened, so that the ship of the | en 7 
near future will not have a rivet in it. 
The reduction in cost accompanyi 
the welding process and its seowingss 
bility of application also opens up I 
fields which are not self-evident. . 1a 
production of the low-cost home th 
of welding can and will be of tremendous 
importance. It is possible to design s 
tions of such a house in which the heat 
insulation, water piping, and electr 
wiring all are made into a unit and > 
produce a house of varying size and vary 
ing appearance by the design of a fe 
different types of sections. These sectio 
could be made by mass production at 
very low cost at a rate of production far 
greater than any which is established no) 
The result of this would be a home of 
unique design, of very great life, and of 
such low cost that a saving of 50 per cent — 
or more of the present cost could be made. - 
_ It also would have the feature of mobility 
in that it could be taken down and moved — 
to another location without much cost 
so that housing could be shifted to where _ 
it was required . by. a shifting pode 


7 
' 
i 
] 


present type of home;. is a practical im- im- 
possibility. — ) a 

Welding in relation to ‘transporta 
generally has been widely applied wi 
the automobile and truck. On the | 
railroads the manufacturing application — . 
is just beginning. There is not the 
slightest: doubt that, with the possibility 
of very much reduced ‘weight which 
aluminum and magnesium supply, welded — 
cars can be reduced to a fraction of their — 
present weight without too great an 
increase in cost. This should reduce 
materially the amount of weight necessary 
for transporting any commodity, and 
hence the cost would be reduced by a 
considerable proportion. 

Possibly we are all fully conversant with — 
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industry where its application has resulted 
in some of the most pronounced advance- 
ments in any field of enterprise. The fact 
that welding was essential if low-cost 
production ‘of cfude-oil products was to 
_ be obtained, was perhaps one thing that 
speeded up its application. It is interesting 
to remember that were.it not for arc weld- 
ing the cost of oil products, such as gaso- 
line and lubricating oil, would be much : 
higher and would require a tremendously _ 7 
increased amount of crude oil. ‘The | 
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Figure 6. Increased production, reduced cost, and absolutely air- and water-tight 


seams were obtained by switching to larger-size electrodes for welding this gear gun cover 


difference is caused by the arc-welded 
cracking still only possible in the light of 
arc welding. Greatly decreased costs of 


petroleum products attributable to modern. 


welded refinery construction have made it 
possible to double the production of gaso- 

" line per barrel of crude oil, thus decreasing — 
the cost of gasoline and contributing 
directly to the conservation of oil re- 
sources. 

As compared ee previous conventional 
methods of construction, welded design 
sie fabrication of the various kinds 
_ of tanks used in refining processes so that 
- they will withstand higher pressures and 
temperatures and resist chemical reaction 
to a much higher degree. 

Pipe-line and pumping equipment now 
is built almost exclusively by means of 
welding to assure maximum rigidity and 
lowest manufacturing and operating costs; 
the demand for this type construction 
rose about 70 per cent during a ten-year 
period covered in a recent survey. _ 

_ The same highly desirable benefits 
obtained in new construction will be 
reflected in a further widespread adapta- 
tion of welding as a maintenance and 
repair tool. Restoration of pipe lines, 
_ machinery and plant, and field equipment 
of all kinds through use of the shielded-arc, 
process has resulted in incalculable savings 
‘in. time, materials, money, and man 
power. We cannot afford to overlook 
such advantages in the planning of 
economical postwar operations. ‘ 
_ There is very little doubt that the 
_ welding of the future is going to be done 
more economically than the welding of the 
past. The cost of the equipment for doing 
the work will be reduced greatly as it has 
already during the last generation. The 
most significant saving will be,- however, 
in the epteding up of the operation itself. 
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It is anticipated that welding of the 
future will be two or more times as fast 
as has been habitually true heretofore, 
and it is most probable that because of 
this speed-up the cost of welding will be 
reduced considerably. As has always 
been true of any hand operation, there 
will be more and more change to machine 
operation which again will reduce the 
time of doing the job and, in turn, its cost. 

One widely advocated move which has 
been mainly responsible for increased 
welding production and lowering of costs 
has been the adoption of larger-diameter 
electrodes wherever practicable. The 
productiveness of the operator depends 
on the amount of electrode metal he can 
apply in the form of welds in a given time. 
That is one of the chief reasons why the 
use of larger electrodes will continue to 
be of great importance, 

It is a simple thing to say that arc 


Figure 7.. The fundamental simplicity of 
arc welding over riveted design eliminates 
a third connecting member as shown above 
in typical joined sections, with resulting 
economies in material requirements. 


welding will replace more expensive prod- 
ucts and cheapen the products which it 
helps to produce. The rate at which 
this is done, however, is dependent on 
one thing and that is the imagination: of 
the engineer in redesigning the product 
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Figure 8. A typical small-parts conversion 
is illustrated by this valve-sheave housing. 
Cast-iron housing (left) cost $2.65 whereas 
unbreakable welded-steel housing (right) 

cost $1.77—an 88-cent saving ; 


Figure a: Savings of 440 bidet in weight ie 
were effected in this welded redesign of — 
the older cast-constructed ice-crusher ma- ; 
chine, with proportionate increase in ap- 
pearance and durability ‘aa 


a ae 
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so that arc-welding construction can bey 
and will be economically done, On this 


is dependent to a very large extent how : 


quickly these economies become effective _ 
and on this to the same extent will depend ‘i 7 
also how rapidly this process will be | 
developed. Bt 
If the application were obvious it would 
have been done long since. There will 
always be the conservative who believes — 
that, because a thing has been done a 
certain way for a certain number of 
years, it must be done so indefinitely. 
The individual who resents and resists 
change is a hard man to deal with, when 
the present construction is obvious and the 
new construction has not been made. The 
great boon to American industry is the 
American engineer who has been able to 
look into the future more successfully than. 
the engineers of any other country. 
Because of this we are in our present ~ 
fortunate condition for war production, 
and it is also largely because of this that 
we will occupy an advantageous position 
after we achieve peace. 
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‘Los Angeles Technical Meeting 
Well Received in Aircraft Center 


_ velopments included a total of 58 papers on. 


_ electrical design, aircraft brush wear, air-. 


Held in an area having extensive aircraft 
industries with a program predominantly de- 
voted to electrical equipment for military air- 
craft, the AIEE Los Angeles technical meet- 
ing at the Biltmore Hotel, Los Angeles, Calif., 
August 29-September 1, was outstandingly 
successful. Keen interest was displayed 
throughout the program, which was by far 
the heaviest in technical content ever held 
by the Institute on the Pacific Coast. The 


_ vegistration of 561 was the highest ever ob- 


tained at a Pacific Coast meeting; 133 of 
these registrants mere nonmembers. Distant 
members had been requested by the AIEE 
executive committee to give serious considera- 
tion to the acute travel congestion and to 
whether or not their attendance would really 
aid the war effort. Proceeds from the sale of 
technical papers amounted to $475.70 in 
contrast to a total of $49.75 at the Pacific 
Coast meeting in 1940. 

In addition to 19 technical sessions, the 
program included a general session with 
the principal address by President C. A. 
Powel on “The Engineer and His Future,” 


‘and a luncheon meeting addressed by Lieu- 


tenant Colonel T. B. Holliday (M’43) 


United States Army Air Forces, on ‘“‘Avia- 


tion and the Electrical Engineer.” 
TECHNICAL SESSIONS 


-Of the 19 technical sessions, only four 
were outside the field of electrical applica- 
tions in aircraft, including one session each 
on protective devices, three papers; power 
transmission and distribution, three papers; 
electronics, five papers; and industrial and 
marine applications, three papers. The 15 
technical sessions on aircraft electrical de- 


the subjects: electric motors for aircraft, 
aircraft radio, aircraft ignition systems, air- 
craft—general, aircraft electricity, aircraft 
wiring, aircraft motor applications, aircraft 


_ eraft lighting, aircraft power systems, high 


voltages in aircraft, aircraft automatic con- 


- trol and instruments, aircraft power equip- 


ment, and special aircraft equipment. One 
of the 58 papers was accepted for presenta- 
tion as a conference paper; all others have 
been approved for Institute publication. 


GENERAL SESSION 


In opening the general session, Vice- 


President J. M. Gaylord, who presided, said 
this 32nd annual meeting on the Pacific 
Coast found the United States engaged in 
the most deadly confiict of all time, with 
thousands of members serving in the Armed 
Forces, other thousands in intensive war 
production, and some left to operate the 
power, transportation, and telephone systems, 
and other essential services. He said the 
technical program was offered in southern 
California where it would reach the maxi- 
mum number of aircraft engineers, and if it 
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would contribute to the shortening of the 
war the meeting would be a success. 

He paid special tribute to the vision, en- 
thusiasm, and driving force of Lloyd F. 
Hunt (F ’38) senior electrical engineer, opera- 


_ tions department, Southern California Edison 


Company, Ltd., Los Angeles, and formerly 
general chairman, which made the meeting 
possible. Mr. Hunt organized the com- 
mittees, and had preparations well under way 
before he was called away on war work. T. 


M. Blakeslee (M ’38) junior electrical engi- 
neer, Bureau of Power and Light, City of 
Los Angeles, succeeded him as general chair-. 


man. Both are past chairmen of the Los 
Angeles Section, and, under Mr. Blakeslee’s 
administration, the aircraft division of the 
Section was organized. 

Brigadier General Donald F. ‘Stace, in 
command of the Army Air Forces Matériel 


Command, Western District, a graduate of 


the 1920 class of the United States Military 
Academy then was introduced, and extended 
the welcome of the.Air Corps to those at- 
tending the meeting. He spoke in high 
terms of the contributions made by the Insti- 
tute to the development of aircraft electrical 
equipment for military planes and especially 
of the sound engineering principles applied 
in the development of radio and radar. 

He urged that there be no letdown, and 
that continuing efforts be exerted to make 
the equipment safer and more dependable 
through effective co-ordination among de- 


- velopment engineers, designers, and manu- 


facturers, to the end that the best compro- 
mises be made between good engineering 


- installations and the most practical operation 


in the field, where the equipment must be 
maintained by mechanics with little training 
in electricity. He expressed the hope that 
the meeting would bring about mutual under- 
standing on developments and was confident 
that American equipment will continue to 
be far better than that of the enemy. 
National Secretary H. H. Henline was 


requested to give a brief survey of develop- — 


ments in the Institute and spoke particularly. 
on the events leading to the division of the 
United States into geographical Districts, the 
provision for the election of a vice-president 
in each, and the plan for District meetings. 

During the first 18 years of the life of the 
Institute, annual meetings were held, and 
monthly meetings were held in New York 
beginning i in 1886 and in Chicago beginning 
in 1894, he reminded the meeting. On May 
1, 1902, the membership was 1,549. In the 
fall of that year, the plan for the formation 
of Sections and Branches was adopted. By 


the end of the next 18 years, the member- — 


ship had reached 11,345, and there were 36 
Sections and 62 Student Branches. 


A recommendation by the committee on 


developments following studies of desirable 
modifications in the fields and methods of 
work of the Institute, resulted in the division 


Institute Activities 


ing, he said that early engineers were in 


_ion, neither of these schemes is suitable for 


‘Ne | os = 


‘of ihe United States into 9 Pn it : 
Districts, with Canada as the tenth, | and — 
provision for the election of a vice-presi 
in each. These changes came from the d 
of the membership for closer contact between _ 
the Sections and the Institute officers and 
other prominent engineers to imp 
morale, stimulate the Sections, and develop 
greater interest among the younger members. 
He traced briefly the establishment an 
later development of the District execu 
committees, pointing out in particular 


le in the past 24 years. 
Sections have carried on their activities _ 
splendidly despite the Soe aan of the Bi: 4 
few years, he said. 4 
Institute activities are in SeesieNe CO! 
tion, with a present membership of abo 
22,000, and 73 Sections and 125) Student j 
Branches, he added. : 
Vice-President Gaylord introduced Begs 
dent Powel, who delivered his address en- 
titled, “The Engineer and His Future.” 
He declared that war is a great stimul 4 
producing a'searching analysis of the posi 
of engineers under the criticisms that the © 
occupation is not as secure as it should be, 4 
the remuneration is not as high as in other 
professions, engineers do not participate 
sufficiently i in civic affairs, and their PEriee . 
is not sufficiently high. 
if In tracing briefly the history of engineer- 


general not as well educated as doctors and 
lawyers were, theoretical training was looked © 
upon with suspicion, and the older profes- 
sions did not give engineers a warm welcome. 
Although, as time passed, science and engi- 
neering assumed more important places in 
shaping developments, engineers received — | 
scant recognition. There is stillmo minimum — 
standard for the practice of coginceringy 45 
pointed out. 

The American Engineering Council ee 
intended to represent all engineering in the 
broader activities, especially in connection . | 
with legislation affecting engineering, but. it § 
went out of existence in 1940. There is a 
need for such an overriding organization, 
particularly to act regarding such proposals 
as the socialization of scientific development, 
according to President Powel. Engineering | 
councils on a smaller scale are numerous 
throughout the country. These should be 
encouraged, expanded, and sates ae 
asserted. | 

A more recent manifestation Amon engi- ¥ 7 
neers, he nated, is a movement to band to- 
gether for collective bargaining to improve 
their personal fortune, and as a result, two 
general schemes of collective bargaining have | 
been tried. In one case, engineers have 
used their technical association as a vehicle 
around which to build a bargaining unit, and 
in the second, engineers have formed a L part 
of a white-collar union. — 

Mr. Powel gave reasons why, i in his: opin-_ 


. 


engineers. « He stressed the fact that what the - 
engineering profession needs is some over- — 


+ 


i 

riding association representing all branches 
and dedicated to the purpose of representing 
the profession in civic and state affairs and 
also capable of watching over the welfare of 
its individual members. He emphasized the 
point that such an organization could not be 
a side line of the Founder Societies since it 
would involve financing beyond their ability. 


LUNCHEON MEETING 


H. L. Caldwell (F 20) past chairman of - 


the Los Angeles Section, presided at the 
luncheon meeting held on Wednesday, 
August 30, which had an attendance of 240. 
After expressing his gratification at the large 
registration at the meeting, he introduced 
the guests at’the speakers table, and then 
introduced Colonel T. B. Holliday (M ’43), 
who gave his address on “‘Aviation and the 
Electrical Engineer.” — ; 

Colonel Holliday mentioned recent ad- 
vertising statements that an airplane now can 
reach any point in the world within 60 hours, 
and the effect this development has had upon 
the thinking of electrical engineers in the air- 
craft field. Designers of many types of equip- 
ment can design for certain localities, but air- 
planes must serve through an extreme range 
of conditions, producing an entirely new con- 
ception of transportation. 

Weight must be kept to a minimum, and 
space must not be larger than necessary. 
Hence extreme precautions in design are re- 
quired to keep the necessary equipment 
within allowable limits. Reliability of per- 
formance must be adequate without exces- 
sively frequent attention. In protective re- 
quirements a plane with four engines is like 


a city with four power plants, as their prob- | 


lems involve the power supply bus and feeder 
network, the individual circuits, and the 
equipment itself. 

_ .The principal operating conditions, listed 
by Colonel Holliday, which must be taken 
into account are altitude, up to 50,000 feet, 
making blast cooling necessary; high tem- 
_ peratures, up to 165 degrees Fahrenheit; low 
_ temperatures, to —110 degrees Fahrenheit; 
vibration, in frequencies covering a wide 
range; sand and dust, including flint dust; 
salt and humidity, requiring extreme meas- 
ures in packing planes and parts. * 

He stated that an amazing record has been 
established in performance of the many types 
of radio equipment and the suppression of 
noises produced by other electrical equip- 
ment, and he urged that continuing efforts 
be made to produce better equipment during 
and after the war. — 


AIEE Board of Directors Meets 


At the regular meeting of the AIEE board 
of directors held at Institute headquarters, 
New York, N. Y., August 2, 1944, representa- 
tives of the Institute on other bodies in addi- 
tion to those announced in Electrical Engi- 
neering (Sept. ’43, pages 344-8). 

Other representatives so appointéd were: 


H. B. Gear to the Marston Medal Board of Award for a 
four-year term beginning August 1, 1944; E. C. Stone 
to the Engineers’ Council for Professional Development 
for the term of three years beginning in October 1944; 
N. S. Hibshman to the Library Board of the United 
Engineering Trustees, Inc., for the four-year term begin- 
ning in October 1944; W. A. Lewis to the Research 
Procedure Committee of The Engineering Foundation 
for the term of one year beginning Octcber 1944; and 
Everett S. Lee to the Board of Trustees of United Engi- 
neering Trustees, Inc., for the four-year term beginning 


in October 1944. 

The president was authorized to appoint 
an Institute representative on the general 
advisory committee and the engineering com- 
mittee of the Construction Industries Ad- 
visory Committee of the War Production 


Board, and Past President Gano Dunn sub- 


sequently was appointed. 

Vice-President 'M. S. Coover was desig- 
nated as the AIEE nominee for the new Com- 
mittee on Hertz Award, consisting of three 
members—one nominated by the Rural 
Electrification Administrator, one by the 
National Rural Electric Co-operative Associa- 
tion, and one by the AIEE. 

Local honorary secretaries of the Institute 
were reappointed for the two-year term be- 
ginning August 1, 1944, as follows: V. J. F. 
Brain for Australia, A. S. Garfield for France, 


V. F. Critchley for Northern India, N. N. . 


Iengar for Southern India, W. Elsdon-Dew 
for Transvaal, Union of South Africa. 

The board voted that the chairmen of the 
committees on air transportation, communi- 
cation, electrical machinery, power trans- 
mission and distribution, and protective de- 
vices be appointed to the committee on award 
of Instituté prizes in addition to the members 
specified in Section 80 of the bylaws. 

As required by the bylaws of the respective 
committees, the board confirmed appoint- 
ments by’ the president as follows: 


: ) 

Edison Medal Committee: O. E. Buckley, A. E. Knowlton, 
and H. E. Strang as members for the five-year term be- 
ginning August 1, 1944, and K. T. Compton as chairman 
for the year 1944-45. The board elected from its own 
membership P. L. Alger, M- S. Cooyer, and S. H. Mor- 
tensen to serve for the term of two years beginning 
August 1, 1944. . 


Charles LeGeyt Fortescue Fellowship Committee: J. M. 
Gaylord and R. T. Henry as members of the committee 
for the three-year term beginning August 1, 1944. 


MEMBERSHIP 


Fellow Members of the Institute: 


You have recently received a letter with an enclosed return postal asking for 


names of persons who would qualify in your opinion as members of the Institute. 


Do give us these names promptly so that proper contacts can be made. 


Remem- 


ber, this is one of the well proved methods of obtaining new members. Your 


individual effort counts! 


Chairman, National Membership Committee 


OcrToBER 1944 


" Institute Activities 


Lamme Medal Committee: W. A. Del Mar, John Castle- 
reagh Parker, and Philip Sporn as members for the 
term of three years beginning August 1, 1944. 


Upon recommendation of the standards 
committee, the appointment of P. W. Blye 
as chairman of the AIEE delegation ‘on the 
Sectional Committee on Acoustical Measure- 
ments and Terminology, £24, was approved. 

It was voted to contribute $350 to the Na- 
tional Council of State Boards of Engineering 
Examiners for this year, upon request of 
that organization. 

Announcement was made of.the appoint- 
ment by the president of the general and 
technical committees of the Institute for the 
administrative year beginning August 1, 
1944, 

Minutes of the meeting of the board of 
directors held on June 29, 1944, and the 
meeting of the executive committee on July 
12, 1944, were approved. A 

A report of a meeting of the board of 
examiners held July 20, 1944, was presented, 
and the recommendations adopted at that 
meeting were approved. Uponrecommenda- 
tion of the board of examiners, the following 
actions were taken: 
tranferred to the grade of Fellow; 52 ap- 
plicants were transferred and 33 were elected 
to the grade of Member; 183 applicants 
were elected to the grade of Associate; 75 
Students were enrolled. * Sa 

Appropriation disbursements in. July 
amounting to $33,158.10 were reported by 
the finance committee and approved. 

Those present at the meeting were: 


President—C, A. Powel, East Pittsburgh, Pa. Past 
Presidents—N. E. Funk, Philadelphia, Pa.; H. S. Osborne, 
New York, N. Y. Vice-Presidents—J. F. Fairman, New 
York, N. Y.; W. J. Gilson, Toronto, Ont., Canada; R. 
T. Henry, Buffalo, N. ¥Y.; C. W. Ricker, New Orleans, 


La.;_R, W. Warner, Austin, Tex.; W. E. Wickenden,. — 


Cleveland, Ohio. Directors—P. L.. Alger, Schenectady,. 
N. Y.; K. L. Hansen, Milwaukee, Wis.; C. M. Laffoon, 
East Pittsburgh, Pa.; T. G. LeClair, Chicago, Ill.; 
F. R. Maxwell, Jr., Pensacola, Fla.; M. J. McHenry, 
Toronto, Ont., Canada; S. H. Mortensen, Milwaukee, 
Wis.; W.B. Morton, Philadelphia, Pa.; D. A. Quarles, 
New York, N. Y. National Treasurer—W., I. Slichter, 
New York, N. Y. National Secretary—Hi.. H. Henline,. 
New York, N. Y. c 


AIEE Officers to Be Nonunated 
for 1945 Election 


For the nomination of national officers to- 
be voted upon in the spring of 1945, the 
AIEE national nominating committee will 
méet during the winter technical mect- 
ing, New York, N. Y., January 22-26, 
1945. The officers to be elected are: a. 
president, a national treasurer, three direc- 
tors; and five vice-presidents, one from each 
of the even-numbered geographical Dis- 
tricts. Fellows only are eligible for the 
office of president, and Members and Fel-. 
lows for the offices of vice-president, direc- 
tor, and national treasurer. 4 

To guide this committee in performing” 
its constituted task, suggestions from the 
membership are, of course, highly desirable. 
To be available for the consideration of the 
committee, all such suggestions must be 
received by the secretary of the committee 
at Institute headquarters, not later than. 
December 15, 1944. 

In accordance with the provisions in the 
constitution and bylaws, as amended dur- 


10 applicants were | 


ing 1935 and quoted in the following para-- 


graphs, actions relative to the, organization: 


ST": 


of the national nominating committee are 
now under way. 


Constitution 


28. There shall be constituted each year a national 
nominating committee consisting of one representa- 
tive of each geographical District, elected by its execu- 
tive committee, and other members chosen by and 
from the board of directors not exceeding in number 
the number of geographical Districts; all to be selected 
when and as provided in the bylaws. The national 
secretary of the Institute shall be the secretary of the 
national nominating committee, without voting power, 


_ 29. The executive committee of each geographical 

_ District shall act as a nominating committee of the 
candidate for election as vice-president of that Dis- 
trict, or for filling a vacancy in such office for.an un- 
expired term, whenever a vacancy occurs. 


_ 30. The national nominating committee shall re- 
_ ceive such suggestions and proposals as any member 
or group of members may desire to offer, such sugges- 
tions being sent to the secretary of the committee. 
The national nominating committee shall name on 
or before January 31 of each year, one or more candi- 
_ dates for president, national treasurer, and the proper 
number of directors, and shall include in its ticket such 
candidates for vice-presidents as have been named by 
the nominating committees of the respective geographical 
_ Districts, if received by the national nominating com- 
- mittee when and as provided in the bylaws; otherwise. 
5 < the national nominating committee shall nominate one 
; or more candidates for vice-president(s) from the 
er District(s) concerned. 


‘ 
_ Bylaws 


2) Sec. 22. During September of each year, the secretary 
of the national nominating committee shall notify 
the chairman of the executive committee of each geo- 

graphical District that by December 15 of that year 

' the executive committee of each district must select a 

member of that District to serve as a member of the 
ld national nominating committee, and shall by December 
“15, ‘notify the secretary of the national nominating com- 
_ mittee of the name of the member selected. 

During September of each year, the secretary of the 
national nominating committee shall notify the chairman 
_ of the executive committee of each geographical district 
% in which there is or will be during the year a vacancy in 
we office of vice-president, that by December 15 of that 
year a nomination for a vice-president from that Dis- 
_ trict, made by the District executive committee, must 
bei in the hands of the Beary tary of the national nominat- 
ig ‘ing. committee. 
be, Between October 1 and December 15 of each year, 
ee “the board of directors shall choose 5 of its members 

_ to serve on the national nominating committee and shall 

ry notify the secretary of that committee of the names so 
4 selected, and shall also notify the 5 members selected. 
e The secretary of the national nominating committee 


4 


v shall give the 15 members so selected not less than 10 
days’ notice of the first meeting of the committee, 
Res. _ which shall be held not later than January 31. At this 
__ meeting, the committee shall elect a chairman and shall. 
__ proceed to make up a ticket of nominees for the offices 
to be filled at the next election. All suggestions to be 
Hi, considered by the national nominating committee must 
_ be received by the secretary of the committee by De- 
- cember 15. The nominations as made by the national 
__ nominating committee shall be published in the March’ 
x issue of Electrical Engineering (Journal of AIEE), or other- 
wise mailed to the Institute membership not later than 
the first week in March. 


INDEPENDENT NOMINATIONS 


- Independent nominations may be made 
_ in accordance with provisions in article VI, 
section 31, of the constitution and section 23 
of the bylaws, which are quoted below: 


4 ¥ Constitution. 


‘| 31. Independent nominations may be made by a 
petition of twenty-five (25) or more members sent to 
the national secretary when and as provided in the 
bylaws; such petitions for the nomination of vice- 


presidents shall be signed only by members within the 


District concerned. 


Bylaws f 


Sec. 23. Petitions proposing the names of candidates — 


as independent nominations for the various offices 
to be filled at the ensuing election, in accordance with 
article VI, section 31 (constitution), must be received 
___ by the secretary of the national nominating committee 
not later than March 25 of each year, to be placed before 
that committee for the inclusion in the ballot of such 
candidates as are eligible. 
On the ballot prepared by the national nominating 


® 


380 


Future AIEE Meetings e 


‘Winter Technical Meeting 


New York, N. Y., January 22-26, 1945 


North Eastern District Meeting 
Buffalo, N. Y., Spring 1945 


Summer Technical Meeting . ae 
Detroit, Mich., June 25-29, 1945 


' 


; ‘ 


committee in accordance with article VI of the con- 
stitution and sent by the national secretary to all quali- 
fied voters during the first week in April of each year, the 
names of the candidates shall be grouped alphabetically 
under the name of the office for which each is a candidate. 


(Signed) H. H, Henline, 
National Secretary 
October 1, 1944 


PERSONAL 


K. T. Compton (F ’31) noted physicist and 
president of Massachusetts Institute of Tech- 
nology, Cambridge, hasbeenappointed1944- 
45 chairman of the AIEE Edison Medal 
committee of which he has been a member 
since 1940. Doctor Compton was born 
September 14, 1887, in Wooster, Ohio, and 
received the degrees of bachelor of philoso- 
phy, 1908, and master of science, 1909, from 
Wooster College and the degree of doctor of 
philosophy from Princeton University in 
1912. He has been honored many times 
with the degrees of doctor of science, ‘doctor 
of laws, and doctor of engineering. He was 
instructor in chemistry at the College of 
Wooster in 1909 and instructor in physics at 
Reed College, Portland, Oreg., in 1913. In 
1915 he joined the faculty of Princeton (N. 
J.) University as assistant professor of phy- 
sics, becoming professor in 1919 and chair- 
man of the department of physics in 1929. 
In 1930 he was appointed president of 
Massachusetts [Institute of Technology. 
Concurrently he has held positions in many 
scientific, civic, governmental, philanthropic, 
and industrial organizations. € was aero- 
nautical engineer for the United States Signal 
Corps i in 1917 and associate scientific attaché - 
in the American Embassy in Paris, France 
in 1918. He acted as consulting engineer to 
the Department of Agriculture and the 
General Electric Company from 1924 to 
1930, He was a member of the Massa- 
chusetts Committee on the Stabilization of 


K. T. Compton 


Institute Activities 


Sip ais 


member of the Nassoch jeri’ a ; : 


Born March 28, 1877, in Ilion, N. Y., Mr. 
Farmer received the degree of mechanical — 
engineer from Cornell University in’ 18 a 
_ After employment in the testing departme 


_ 1903. 


chief engineer of the laboratories. Fro 


Mark Eldredge 


fs ote eee nd in 
been chairman of the new product division no 


United States Weather Eee since ‘ 
member of the visiting committee of th 
United States Bureau of Standards sit 
member of the National ‘Def 
Advisory Committee, chairman of 1 
advisory committee on scientific “researc 
to the Tewonae Association of Man 


ences, Phi Beta Kappa, Sigma Xi, and Tau — 
Beta Pi. In 1931 he was awarded the Rum 


Arts and Sciences, a es is a aia ‘of 
ray Inasitution and Norwich 


can Sateen of iieehanneal ‘Tanne the 
Institute of Aeronautical Science, and the 
Century pmometenh 


F. M. Farmer (A’02, M’12, F°13)_ vic 
president and chief engineer, Blecteitial est- 
ing Laboratories, New York, N. Y., has been. 
appointed 1944-45 chairman of the com- 
mittee on the members-for-life fund. “Maa: 
Farmer has served as chairman since 
committee was organized i in F ebruary 1944, e 


of the General Electric Company, S 
tady, N. Y., from 1899 to 1901, he se 
inspector in the United States Navy 
In 1903 he joined the Elec 
Testing Laboratories, then the — 
Testing Bureau, in New York. In 190. 
was titled engineer and in 1912 was nami 


1902 to 1906 he also was instructor in th e 
evening session of Cooper Union Institute. — 
He became vice-president of the laboratories — 7 
in 1929 and was named consulting engineer — 
in 1942, Mr. Farmer was a director ofthe eC ; 


F. M. Farmer aid 


> ioe 
ELECTRICAL ENGINEERING. 4 


Institute from 1934 to 1938, vice-president 
for 1938-39, and in 1939 was elected presi- 


aN 


dent. He represented the Institute on the 
Engineering Foundation Board from 1935 to 


1939, was elected chairman of the board in | 


1936, and at present is its AIEE representa- 
tive. Appointed AIEE representative to the 
United Engineering Trustees, Inc., in 1937, 
he was made vice-president of the organiza- 
tion for 1942-43, and is currently serving as 
its president. A member of the AIEE 
Standards committee from 1919 to 1941, Mr. 
Farmer’s extensive participation in standardi- 
zation activities includes chairmanship of 
two committees of the American Society for 
‘Testing Materials and presidency of that 
Society for 1924-25; chairmanship of two 
committees of the American Standards 
Association and of its Standards council from 


1936 to 1939; membership on the electrical _ 


standards committee, the United States 


National Committee of the International 


Electrotechnical Commission; and the in- 


struments and measurements committee of 


the power test codes committee of the 
American Society of Mechanical Engineers. 
Other AIEE committees on which he has 
served are: 
28, 1936-38; power transmission and dis- 
tribution, 1920-38, 1941-42; electric weld- 


_ ing, 1927-28, 1930-31; research, 1929-38, 
award of 


1942-44 (chairman 1933-36); 
Institute prizes, 1933-36; Edison Medal 


1934-40; headquarters, chairman, 1936-38; 


finance, 1938-42; planning and co-ordina- 


tion, 1938-42 (chairman 1938-41); trans-. 


fers, 1938-39; publication, 1941-44. In 


addition he has represented the Institute on 


shipbuilding industry. Later that year he di 
the Engineering Societies monograph com- joined the power division of the WPB to Charles A. Coffin Foundation awards for his 
mittee. He is the author ofnumeroustech- handle problems of power supply to the contributions to the electrical industry. uf 
nical papers and of “Electrical Measure- Army, Navy, and Maritime Commission and . a 
_ ments in Practice,” a contributor to the eventuallytotherubber, chemical, petroleum, ; ; ven 
“Standard Handbook for Electrical Engi- and otherindustries. He was chairman of the L, W. Clark (A 25, M °42) engineer, elec- -. 

neers,” and is an associate editor of the AIEE Memphis Section, whichhe organized, tical system, Detroit (Mich.) Edison Com- 


_ the committees for the Charles A. Coffin 
_ Fellowship, the John Fritz Medal board of 
award, the Hoover Medal board of award, 


_ “American Civil Engineers Handbook.” He 


_ received an AIEE national best-paper prize 


ae 


tin 1926. He also isa fellow of the American president for the Southern District. His Which he has been a member since 1938. i 
Association for the Advancement of Science, AIEE committee memberships include: He was born April 9, 1901, in Evansville, a 
; f Wis., and was graduated from the Uni- — 


a member of the American Society of 
_ Mechanical Engineers, and a past president 
_of the American Welding Society. 


Mark Eldredge (A’ 14, M’20, F 33) chief, 


_ military and industrial unit, power’ division, 


_ Office of War Utilities, War Production 
- Board, Washington, D. C., has been ap- 


pointed 1944-45 chairman of the AIEE 


«committee on constitution and bylaws of 


the board of examiners, 1923- 


L. F. Howard 


engineer, he became distribution engineer in 
1915. During World War I he was com- 
missioned a captain in the Quartermaster 
Corps of the United States Army. Return- 
ing to India in 1919, he was employed as 
superintendent of power by the Ludlow Juta 
Company, Calcutta. From 1922 to 1924 he 
was assistant engineer with the Electric Bond 
and Share Company, New York, N. Y., and 
in 1924 became chief engineer for the Mem- 
phis Power and Light Company. When 
the company was purchased by the City of 
Memphis in 1939 he continued as director of 
the city’s Light, Water, and Gas Division 
only to resign in 1940. Since then he has 
devoted his time to various war agencies. 
He was’ appointed chief of the munition- 
plant section of the construction division of 
the Council of National Defense in 1940, and 
in.1941 he organized an agency to alleviate 
the tightened steel supply situation in the 


in 1930 and 1931. In 1939 he was elected a 
director of the Institute and in 1935 vice- 


power transmission and distribution, 1933- 


39; Sections, 1934-37; Institute policy, 


1937-38; safety, 1937-42; Edison Medal, - 


1939-43; Lamme Medal, 1940-43. 


T. F. Barton (A’12, M18, F ?30) commer- 
cial vice-president, and ‘district manager, 
General Electric Company, New York, N. 
Y., has been appointed 1944-45 chairman of 
the AIEE headquarters committee of which 


L. W. Clark. 


bisa cae ae Me Be ape 
& PateSa nen is ¢ oad wey vo 
aioe we it 

y va 


T. F. Barton 


assistant manager of the district in 1939 and 


manager in 1941.. In 1942 he was named ~ 


commercial vice-president. Active in Insti- 
tute affairs, Mr. Barton was elected AIEE 
vice-president for District 3, New York City, 


in 1939 and a member of the AIEE board of _ 


directors in 1940. He was chairman of the 


New York Section for 1932-33. Mr. Barton — 


has served on many AIEE committees and 


' special committees including: membership 


committee, 1917-18; the board of examin- 


ers, 1934-37, 1940-42; committee on trans- 
fers, 1935-36; the finance committee, 1939- 
44 (chairman 1942-44); committee on 
industrial power applications, 1939-42; 
marine transportation, 1940-42, the Edison 


Vi 


tT 
ce 
4 


F. 


Medal, 1940-44; planning and co-ordina~ 
tion, 1942-44. He has been vice-president _ 
of the Electrical and Gas Association of New 


York and of the Engineers Club of New 


issued in his name,.and he has twice received 


. York. A number of patents have been — 


“* 


pany, has been appointed 1944-45 chairman __ 


of the AIEE committee on electric welding of 


versity of Wisconsin in 1923 with the degree 
of bachelor of science in electrical engineer- 


ing. He was associated with the Westinaa ian 


house Electric and Manufacturing Com- 


pany, East Pittsburgh, Pa., from 1923 to1927 _ 
as student engineer and general engineer. 


In 1927 he was employed as investigating 


engineer for the eastern district of the A. C. 
Nielsen Company, Chicago, Ill, and in 1928 — 


joined the Detroit Edison Company. His 


which he has been a member since 1941. . he has been a member since 1942. Mr. first positions were assistant project engineer of 

‘He was born in Woodbury, N. J., May 17, Barton was born December 25, 1885, in and design engineer. Since 1931 he has 
1882, and was graduated from Worcester Orangeburg, S. C., and was graduated from been engineer in the planning division of the . 
Polytechnic Institute in 1906. He wasem- Clemson Agricultural College in 1906 with electrical system. Mr. Clark served on the 
ployed in the testing department of the Gen- the degree of bachelor of science in electrical AIEE committee on industrial power ye 
eral Electric Company, Schenectady, N. Y., engineering. He immediately entered. the applications from 1942 to 1944. He isa 

in 1906 and 1907, and by the United States testing department of the General Electric member of the Association of Tron and Steel “i 
Reclamation Service in Williston, N. Dak., | Company, Schenectady, N. Y., and in 1909 Engineers, the American Welding Society, 
dn 1907 and 1908. He became superin- was transferred to the d-c engineering de- and Tau Beta Pi. Hehasservedaschairman 


tendent of power for the Gilson Asphaltum 
“Company, Dragon, Utah, in 1909 and oper- 


_.ated several electric garages in Colorado 


Springs, and Denver, Colo., in 1910. From 
1911 to 1913 he was professor of electrical 


engineering in Ewing College, Allahabad, 


India. Joining the Tata Hydro-Electric 


- Power Supply Company, Bombay, India, in 
1913 as electrical assistant to the textile 
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_partment. From 1911 to 1917 he was en- 
gaged in field engineering for the company’s 


New York district office. He returned to 
Schenectady as section head in the central- 
station engineering department in 1917 and, 
except for a brief assignment in South 
America and Europe, remained there until 
he was transferred to New York as district 
engineer in 1927. He was appointed 
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of the sectional committee on electric welding 
apparatus of the American Standards Asso- 
ciation. 


L. F. Howard (A ’22, M ’25) telephone engi- 
neer, operations and engineering depart- 
ment, American Telephone and Telegraph 
Company, New York, N. Y., has been ap- 
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J. A. Elzi 


pointed 1944-45 chairman of the AIEKE 
membership committee of which he has been 
a member since 1941. He was born July 17, 
1893, in Princeton, N. J., and immediately 
after his graduation from Worcester Poly- 
technic Institute in 1914, he entered the 


long-lines department of the American Tele-. 


phone Company. He was engaged in field 
work and the preparation of specifications 


until 1917 when he was transferred to Balti- - 


more, Md., where he continued in field 
work. In 1918 he was made district inspec- 
tor, and in 1919 returned to New York to the 
office of the engineer of inside plant in the 
long-lines engineering department. In 1924 
he was trarisferred to the central-office engi- 
neering branch of the department of opera- 
tion and engineering in which he deals with 
design, maintenance, and installation prob- 
lems as consultant with the operating com- 
panies of the Bell System. He is a member 
of Tau Beta Pi and is active in civic oe in 
Sane N. Y. 


- 


w. B. Kouwenhoven (A’06, M22, F 34) 
dean of the school of engineering and pro- 
fessor of electrical engineering, Johns Hop- 
kins University, Baltimore, Md., has been 
appointed 1944-45 chairman of the AIEE 
committee on applications of electricity to 
_ therapeutics, of which he has been a member 
since 1941. 
was born in Brooklyn, N. Y., January 13, 


1886, received from Polytechnic Institute of 


Brooklyn the degrees of electrical engineer in 
1906 and mechanical engineer, summa cum 
laude, in 1907. He earned a diploma in 


engineering, summa cum laude, in 1913, and — 


the degree of doctor of engineering, magna 
cum laude, in 1914, from the Karlsruhe 
Technische Hochschule, Baden, Germany. 
As a member of the faculty of the Polytechnic 
Institute of Brooklyn from 1907 to 1910, he 
was assistant in physics and instructor in 


physics and electrical engineering. After his 


return from Europe in 1913 he was instructor 
in electrical engineering at Washington 
University, St. Louis, Mo., and in 1914 
joined the staff of Johns Hopkins University 
as instructor in electrical engineering, becom- 
ing associate in electrical engineering in 1917. 
On leave of absence from 1919 to 1920, he 
was employed as engineering superintendent 
at the Winchester Repeating Arms Com- 
pany, New Haven, Conn. 
duties at the university as associate professor 
in 1920 and was appointed professor of elec- 
trical engineering and assistant dean of the 
school of engineering in 1930. In 1938 he 
became dean of the school of engineering. 
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W. B. Kouwenhoven 


United States Burezu of Standards. 
~ of numerous papers, he was especially hon- 


1925-41; 


Doctor Kouwenhoven, who 


He resumed his | 


_W.C. White , 


He ha been consulting engineer to the 
United States Bureau of Mines and, the 
Author 


ored for two of them: by the International 
Electrical Congress in-1932 and by the Re- 


_sistance Welders Manufacturers Association 


in 1942. His many AIEE activities-have in- 
cluded the offices of chairman of the Balti- 
more Section in 1930 and counselor of the 
Johns Hopkins University Branch from 1938 
to 1941, and membership on the following 
committees: instruments and measurements, 
(chairman 1933-36); Sections, 
1925-34 (chairman, 1927-30); research, 
1933-41 (chairman, 1936-38); Lamme 
Medal, 1938-41 (chairman, 1939-41) teleg- 
raphy and telephony (now communication), 


1919-20; electrophysics (now basic sciences), 


1924-33; co-ordination of Institute activi- 
ties, 1927-30; safety, 1933-43; electro- 
chemistry and electrometallurgy, 1935-42 
(chairman, 1941-43); award of Institute 
prizes, 1936-38; Standards, 1940-43; Insti- 
tute policy, 1940-42; Edison Medal, 1935- 
37, 1939-44 (chairman, 1943-44). Doctor 
Kouwenhoven served as vice-president of the 
Institute, 1931-33, and as a director, 1935- 
39. 


L. A. Kilgore (A’29, M37) section engi- 


heer, large a-c motor section, transformer 


and generator department, Westinghouse 


' Electric and Manufacturing Company, East 


Pittsburgh, Pa., has been appointed 1944-45 
chairman of the AIEE committee on elec- 


trical machinery of which he has been a mem- 


ber since 1938.- Born in Levitt, Nebr., 
August 10, 1905, Mr. Kilgore received from 
the University of Nebraska the degree of 


5 


A. J. Krupy — 
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electrical engineering from the 


inghouse Engineering and Desigr 


_ Victor Company, Camden, N. J., and in 


- Society of Retraeiatns Engineers. Ki 


Pittsburgh in 1929. He attend, 


USA andi in ape was pceavcin in 


and sever pasene cet on ‘ieee 
machines, and large a-c generators 
1936. In 1936 he was transferred to tl 
design of mercury-arc rectifiers and ign: 
trons. Since 1938 he has been in charge 
the design of large a-c motors. He 
written several technical papers, — and ny 
taught in the graduate course offered in 15 
and 1937. through a joint Wie 
University of Pittsburgh program. 


M. K. Brody (M’42) technical dir 


45. edhe ee the AIEE committee 
domestic and. commercial — applications 
which he has been a member since 
Born October 15, 1905, in Southampton, 


lor of science in 1926. He was employe 
design engineer for the Harkness Lab 
‘tories, New York, N. Y., from 1926 to 
In 1928 he took charge of the quality di 
of the superheterodyne division for the 


established M. Kenneth Brody Inc., 
York, N. Y., for consulting engineering 
the design aud manufacture of special t 
equipment. Since 1937 he has been 
nical director of the McCall Test R 
Mr. Brody also is a member of the Ameri 


oN a 
W. C. White (A °23, M30) ated of t 
electronics laboratory, General El 


Company, Schenectady, N. Y., has been a) 
pointed 1944-45 chairman of tie AIEE 
mittee on electronics of which he has bi 
member since 1942. Mr. White was bi 
March 24, 1890, in Brooklyn, N. Y. , and \ 
graduated from Columbia University V 
the degree of electrical engineer in pity Be, 


entered the research laboratory of the cen- 


eral Electric Company in 1912 as rese: 
assistant and in 1917 was named. devel 
ment engineer. He was placed in charg 
the vacuum-tube section of the laborator 
1927 and of the Facute Eas ogareret 
partment in 1929. 


2 


L. A. Kilgore 


~% 
X, 
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’ 


hed 


laboratory was organized in 1942, he was 


made director. Mr. White has served on the 
AIEE committees on electrophysics, 1931-33 
and on communication 1935-44. He is the 
author of several technical articles and has a 
number of patented inventions in the vac- 
uum-tube field to his credit. Heisa member 
of the Institute of Radio nee Tau 
_ Beta Pi, and eee Xi. 


} 


H. C. Griffith (M35) electrical engineer, 
motive power department, Pennsylvania 
Railroad Company, Philadelphia, has 
been appointed 1944-45 chairman of the 
AIEE committee on land transportation of 
which he has been a member since 1941. 
Mr. Griffith, who was born June 17, 1890, in 
New Enterprise, Pa., received the degree of 
electrical engineer from Lehigh University in 
1914. After completing an apprentice course 
at the Westinghouse Electric and Manufac- 


turing Company, Pittsburgh, Pa., in 1914, he | 


joined the Pennsylvania Railroad Company 
in 1915 as draftsman. He was made elec- 
trician in 1916, inspector in 1917, and fore- 
man of substation and transmission in 1919. 
In 1923 he was’superintendent of construc- 
tion for Gibbs and Hill, Philadelphia, and in 
1924 returned to the Pennsylvania Railroad 
as foreman. He became assistant engineer 
in 1927, assistant electrical engineer in 1929, 
and electrical engineer in 1935. 


J. A. Elzi (A?37, M38) engineering depart- 


ment, Commonwealth and Southern Cor- 
poration, Jackson, Mich., has been appointed 
1944-45 chairman of the AIEE committee on 


automatic stations of which he has been a> 


member since 1941. Mr. Elzi was born 
September 14, 1896, in Boulder, Colo., and 
was graduated from the University of Colo- 


rado with the degree of bachelor of science in. 


electrical engineering in 1918. In 1919 he 


‘entered the employ of the Westinghouse 


Electric and Manufacturing Company, East 
Pittsburgh, _Pa., completed its graduate 


_ student course, and worked on d-c railway 


motor design. From 1921 to 1924 he was 
‘instructor in vocational training at the Uni- 
versity of Colorado, Boulder, and in 1924 re- 
turned to the Westinghouse Company as a 
d-c motor designer. Since 1926 he has been 


~ employed by the Commonwealth and South- 


ern Corporation as substation designer, 


application engineer, and as engineer in 


charge of the relaying section. At present he 
is in charge of system protection studies and 


_ equipment application. 


‘W.R. Smith 
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H. C. Griffith 


~ 


A. J. Krupy (A ’26, M°33) senior engineer, 


system-planning division, Commonwealth 
Edison Company, Chicago, IIl., has been ap- 
pointed 1944-45 chairman or the AIRE 
committee on power generation of which he 
has been a member since 1939. Mr. Krupy 
was born October 18, 1894, in Orenburg, 
Russia, studied at the Polytechnic Institute 
of St. Petersburg, graduated from Massa- 
chusetts Institute of Technology with the de- 
gree of bachelor of science in 1924, and re- 
ceived the degree of master of science in 1925. 
He was naturalized in the United States in 
1929. During World War I he served as 
radio operator on Russian icebreakers. He 
was assistant engineer in the street depart- 
ment of the Commonwealth Edison Com- 
pany in 1925 ‘and was transferred to the in- 
side-plant division for special studies in 1928. 
In 1931 he was assigned to the office of the 
electrical engineer and in 1932 to the system 
development division of the engineering de- 
partment as planning engineer, becoming 
staff engineer in 1942. In 1944 he was made 
‘senior engineer. He served as Section secre- 
‘tary in 1937 and 1938 and as Section chair- 
man from 1939 to 1942. 


H. E. Strang (A ’28, M39) assistant to vice- 


president, apparatus design engineering, 
General Electric Company, Schenectady, 
_N. Y., has been appointed 1944-45 chair- 
man of the AIEE committee on .protec- 
tive devices of which he has been a mem- 
ber since 1940. Mr. Strang, who was born 
in Mechanicville, N. Y., in 1901, received the 
degree of electrical engineer from Rensselaer 
Polytechnic Institute in 1922 and thereupon 
was employed in the testing department of 
the General Electric-Company, Schenectady, 
N.Y. He was transferred to the switchboard 
engineering department in 1924 and to 
Philadelphia, Pa., to take charge of design of 
large oil circuit breakers in 1929. In 1931 
he was given additional charge of their 
manufacture. He was appointed engineer 
of the Philadelphia works in 1940 and assist- 
ant to the vice-president in 1944. Mr. 
Strang served as chairman of the Philadel- 
phia Section of AIEE in 1943 and 1944, 


H. W. Bibber (A’21, M’30) professor of 
electrical engineering and head of engineer- 
ing department, Union College, Schenec- 
tady, N. Y., has been appointed 1944-45 


_ chairman of the AIEE committee on educa- 


tion of which he has been a member since 
1937. Professor Bibber was born March 1, 


1899, in Gloucester, Mass., and received his: 
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H. W. Bibber 


degree of bachelor of science in electrical 
engineering from Massachusetts Institute of 
Technology in 1920. He studied further at 
the Ecole Supérieure d’Electricité, Paris, and 
at the University of Bescanon in 1921 and at 
the college of business administration of Bos- 
ton University in 1922. He was exchange 


‘instructor to the Ecole Centrale des Arts et 


Manufactures, Paris, France, in 1920 and 


“1921, and instructor at Massachusetts In- 


stitute of Technology, Cambridge, from 1921 
to 1923. He was employed by the Inter- 
national General Electric Company in 
Tokyo and Osaka, Japan, from 1923 to 1927, 
and in Schenectady, N. Y., from 1927 to 1931, 
first in the training course and thereafter in 
the central-station engineering department. 
In 1932 he was appointed to the staff of 
Ohio State University, Columbus, as profes- 
sor of electrical engineering, and in 1942 re- 
ceived the appointment of professor of elec- 
trical engineering and head of the engineer- 
ing department at Union College. 


several firms. Professor Bibber served as 
chairman of the Columbus Section for 1938— 
40 and as counselor to the Union College 
Branch for 1942-44. His committee mem- 
berships include: power transmission and 
distribution, 1932-33, and Student Branches, 
1939-43 (chairman 1940-42). He is the 
author of a number of books, a member of 
the Society for the Promotion of Engineering 
Education, Société Francaise des Elec- 
triciens, Tau Beta Pi, Sigma Xi, Eta Kappa — 
Nu, the National Society of Professional 
Engineers, 
University Professors, the Academy of Politi- 
cal Science, and has served on the American 
Council of the Institute of Pacific Relations. 


‘ 


W. R. Smith (M18, F ’30) safety engineer, 
Public Service Electric and Gas Company, 
Newark, N. J., has been appointed 1944-45 
chairman of the AIEE finance committee of 
which he has been a member since 1942. 

He was born in Charleston, S. C., February 
23, 1885, and was graduated from Clemson 
Rovieuleural and Mechanical College in 1906 
with the degree of bachelor of science in 
electrical engineering, receiving the degree of 
electrical engineer in 1928. _ During 1907 
he was employed as secretary and assistant to 
the head of the engineering department at 
Clemson College and in 1908 entered the 
employ of the Hartford Suspension Com- 
pany, Jersey City, N. J., as draftsman. He ~ 
became manager of the company’ s New 
England office, Boston, Mass., in 1909, of its 
Newark office in 1911, and was placed in ; 
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Since _ 
1932 he has acted in a consulting capacity for 


the American Association of _ 


charge of the department of design in jeri” 
City in 1912. During 1913 he was salesman 


for the White Motor Car Company, Newark. | 


His association with the Public Service Com- 
_ pany commenced in 1914 in the electrical 
construction department, and from 1917 to 
1922 he was field engineer in charge of con- 
struction work. With the formation of the 
Public Service Production Company, New- 
ark, in 1922 he became superintendent of 
electrical construction and in 1924 was 
appointed managing electrical engineer. . In 
1927 he was made assistant chief engineer 
- and as such also was employed by the Newark 
branch of the United Engineers and Con- 
structors, Inc., from 1928 to 1935. In 1936 
he returned, as transmission construction 
engineer, to the Public Service Electric and 
Gas Company. Since 1938 he has been 
safety engineer. Mr. Smith is currently 
(1 942-46) serving as a director of the Insti- 
tute. 
committees: publications, 1935-36;  co- 
_ ordination of Institute activities, 1935-37; 
. Alfred Noble Prize, 1936-37; safety, 1939-45 
(chairman, 1943-45); board of examiners, 
1930-36 (chairman, 1934-36); award of 
Institute prizes, 1935-37 (chairman, 1935- 
_ 36). In addition he was chairman of the 
New York Section for 1934-35, and secretary 
for 1932-33. He has served on the National 
_ Fire Waste Council and on committees of the 
National Fire Protection Association and 
holds membership in the National Society of 
_ Professional Engineers, the Edison Electric 
Institute, the American Standards Associa- 
ry tion, the American Society of Safety Engi- 
f prea: and the National Safety Council. 
ve ‘Ji H. Miller (A’19, F 42) formerly assistant 
(x chief electrical engineer, Weston Electrical 
_ Instrument Corporation, Newark, N. J., has 
‘been promoted to chief electrical engineer. 
' In 1919, following his discharge from the 
Li United States Army i in which he served as 
_ a second lieutenant in the Signal Corps, Mr. 
_ Miller joined the Jewell Electrical Instrument 
r Bapihissany, Chicago, IIl., as chief engineer 
and in 1931, after the Jewell Company was 
merged with Weston Electrical, Mr. Miller 
ee became assistant chief engineer for the latter 
organization. F, X. Lamb (A’36) formerly 
_ development engineer, has been made assist- 
b ant chief electrical engineer. 
__ been with the Weston Electrical Instrument 


_ Corporation’since 1921. 


¥ 
& 20 } > 
E. B. Paine (A’04, M’12) professor and. 


_ head of the department of electrical engi- 
' neering, University of Illinois, Urbana, II1., 
retired on September 1. Professor Paine was 
graduated from Worcester Polytechnic Insti- 
tute in 1897 and in 1898 he entered the testing 


a 


_ department of the General Electric Company, 


Schenectady, N. Y. After leaving the Gen- 
eral Electric Company, Professor Paine was 
_ employed by the Lehigh Valley Coal Com- 
; pany, Wilkes-Barre, Pa., from 1899 to 1902. 
The remainder of his career has been spent 
in electrical engineering research and teach- 
ing at Stetson University, De Sand, Fla., 
_ North Carolina State College, Raleigh, N. C., 
and at the University of Illinois where he 
has been on the staff since 1907. 


ry 


z 


i. E. Torrey (A 05) vice-president and gen- 
eral manager of the Ohio Power Company, 
Canton, has retired. Mr. Torrey began his 


work in electric utilities in 1899 when he - 
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He has been active on the following 


Mr. Lamb has 


4 


for the Lake Superior Power Company, Sault 
Sainte Marie, Ontario, Canada. In 1910 he 


was an assistant manager at the Janesville 


(Wis.) Electric Company, and in 1911 joined 
the Canton (Ohio) Electris Company, which 
later became part of the Ohio Power Com- 
pany. Mr. Torrey was appointed as general 
manager in 1923 and was elected vice-presi- 
dent in 1942. He will continue to serve the 
company in a consulting capacity. 


F. D. Weber (A’09, M’30) chief electrical 
engineer of the Oregon Insurance Rating 
Bureau, Portland, retired on May 15. Mr. 
Weber was graduated from the University 
of California in 1904 with a bachelor of 
science degree and in 1906 he completed 
an engineering apprenticeship course at 
Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. 
his professional career in 1906 as a salesman 
for the Allis-Chalmers Manufacturing Com- 
pany, Cincinnati, Ohio, and in 1907 became 
chief electrical engineer for the Oregon In- 
surance Rating Bureau. ' 


D. C. Ober (A’16) formerly an electrical 
engineer for the Cleveland (Ohio) Electric 
Illuminating Company, has been elected a 
vice-president. In 1913, after his gradua- 
tion from the Case School of Applied Science 


- with a bachelor of science degree in electrical 


engineering, Mr. Ober was employed by the 
Cleveland Electric Illuminating Company in 
electrolysis investigation. In 1913 he joined 
the staff of the University of Akron as a 
teacher of mathematics, physics, and elec- 
trical subjects, and in 1914 he returned to the 
Cleveland Electric Illuminating Company. 
RT 


R. H. Olson (A’21) formerly eastern sales’ 


manager of the Electric Machinery Manu- 


facturing: Company, Minneapolis, Minn., 
has been appointed vice-president in charge ~ 


of sales. Mr. Olson joined the Electric Ma- 
chinery Manufacturing Company in 1919 as 


a tester and later became an erecting engi- 


neer. In 1920 Mr. Olson became partner 


in the firm of Pearson and Olson, service 


engineers, Chicago, IIl., but returned to the 


Electric Machinery Company in 1924 as 


district sales manager at St. Louis, Mo. He. 
was Napa tae to New sore about 1929. 


R. G. Walter (M ’21) assistant to the- execu- 
tive vice-president of the Wisconsin Power 
and Light Company, Madison, has been 
elected vice-president in charge of operations. 
A graduate of the University of Wisconsin in 
1905, he joined the Wisconsin Power and 
Light Company in 1919 as assistant general 
superintendent. He subsequently held the 


_ position of assistant general superintendent, 
general superintendent, and division man- 


ager, and since 1933 he has been assistant to 
the executive Peeing Sok 


F. C, Angle (A’38) manager of sales in the 
Pacific region for the Allis-Chalmers Manu- 
facturing Company, has been appointed 
manager of all its field sales offices of the 
general machinery division. A graduate of 
Oregon State College in 1923 with a bachelor 


of science degree, Mr. Angle joined the- 
_Allis-Chalmers Company in 1929, In 1935 


he became manager of the San Francisco, 


Calif., office and in 1943 he was appointed 


nianager of the Pacific region, 
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became ehaccace of water ae lights 


He began. . 


_ exception of an interval of two years during > 


tric and ee Company, | East | W 


tb hs 3) La) 


Technology, until 1910 When he as 
at the Commonwealth Edison ome 1 


tor for the City of Gigeaee 1s 1919 
Eldredge was made testing engineer 
of generating stations, and in 1938 he became — 
assistant chief testing cnemerE: se 


J. C. Burkholder (M ’30) sone vice- 
president of Burlec, Ltd., Toronto, Ontario, — 
Canada, has resigned from the Burlec Com- 
pany and will direct Cyclograph Services, 
Ltd., Toronto. In 1927 Mr. Burkhold 
‘made a complete survey of the transcontinen- _ 
tal telegraph lines of the Canadian National - 

- Railway as consulting expert and in 1928 he 
was made chief engineer of that company’s 
telegraph system. He became vice-presideny 2 
ot Burke. Ltd., in 1935. 


R. J. Carlson (Student Member) a private in 

the United States Infantry, has been awarded 4 
the District 6 prize for Branch paper as co- q 
author of the paper, “A Two-Speed A-C 
Generator.”?. Private Carlson was born on 
July 22, 1920, in Denver, Colo. He was — 
graduated from the University’ of Denver in © 
1944 with a bachelor of science degree and 
‘was inducted into the Army in July. He is 
now stationed at Camp J. ly Robinson, Ark. q 


K.R. Van Tassel (A ’27) formerly shinee 
of sales of the motor section, motor division 
of the General Electric Company, Schenec- 

tady, N. Y., has been named manager of © 
the industrial-control division of the General _ 
Electric Company’s industrial divisions. Mr 
Van Tassell has been associated with the 
company since his graduation from Massa- 
chusetts Institute of TecienaloEy in 19255) 4 


W. P. Cochran (A 95) manager of the cen- ‘a 
tral-station division, Westinghouse Electric 
and Manufacturing Company, Philadelphia, ns 
Pa., retired recently. Mr. Cochran was— 
graduated from Pennsylvania State College 
in 1898. He has been associated with the 
Westinghouse Company since 1905, with the _ 


which time he was in business for gre 


GiB: West (A ’20, vee umecly section 
engineer, switchboard-engineering depart- ~ 
ment, Westinghouse Electric and Manufac- _ 
turing Company, East Pittsburgh, Pa. has — 
been appointed manager of switchboard 
engineering. He joined the switchboard 
division of the Westinghouse Company in 
1926. Since 1927 he has been a section | 
engineer. a 


ok 


E. R. George (A713, M725)’ engineer a 7 
electrical operation, Pacific Gas and Electric 
Company, San Francisco, Calif., has been | ee 
appointed superintendent of the northern — 
area of the gs territory.” D. D. 
Smalley (A’20, M’33) formerly general — 
superintendent of the San Joaquin Power 

_ division of the company has been appoimted — - 
superintendent of the central area. 

M. H. Hobbs (M *37) formerly manager of _ 
switchboard engineering, Westinghouse | Elec-— 
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Pittsburgh, Pa., has been appointed manager 
of the engineering department of the switch- 
gear and control division. Mr. Hobbs has 
been with the Westinghouse Electric and 
Manufacturing Company since 1922. 


H, L. Buck (A’35) formerly sales engineer, 


I-T-E Circuit Breaker Company, Philadel- 


phia, Pa., has been appointed assistant to the 
president. After his graduation from Drexel 


Institute in 1934, he was employed by Day’ 


and Zimmerman, Philadelphia, Pa., and in 
1935 Mr. Buck joined the I-T-E company as 
a member of the sales department. 


R.H. Smith (M ’36) manager of the applica- 
tion engineering department of the Reliance 
Electric and Engineering Company, Cleve- 
land, Ohio, has been named head of the 
sales promotion department. 
W. C. Madsen (A ’42) application engineer, 
has been appointed assistant to the manager 
of applied engineering. ; 


J. B. MacNeill (A 18, F °42) formerly mana- 
ger of engineering, switchgear division, West- 


inghouse Electric and Manufacturing Com-’ 


pany, East Pittsburgh, Pa., has been ap- 
pointed manager of the switchgear and con- 
trol division. A biography of Mr. MacNeill 
appeared in Electrical Engineering, November 
1943, page 504. ; 


J. K. Bradford (A ’33), lieutenant colonel in 
the Canadian Army, formerly associated with 
the Canadian Wire and Cable Company, 


_ Ltd., Toronto, Ontario, Canada, has been 
awarded the Order of the British Empire. 


Colonel Bradford was with the 1st Canadian 
Division in Sicily and later commanded the 


- ordnance section in Italy. 


J.J. Kane (M15) formerly patent attorney, 
Allis-Chalmers Manufacturing Company, 
Milwaukee, Wis., has been appointed general 
patent attorney. From 1906 to 1912 Mr. 


Kane was employed as assistant examiner in. 


the United States Patent Office, Washington, 


D.C. He has been with the Allis-Chalmers ~ 
_ Company since 1912. 


T. M. Foulk (A 43) superintendent of the 
appliance service department of the Public 
Service Company of Colorado, Denver, has 
been appointed chairman of the postwar pro- 
motional and development committee of the 
wiring bureau of the Rocky Mountain Elec- 
trical League. 


J. S. Mahan (A’12, F’27) consultant of 
Chicago, Ill., has been appointed special 
consultant for the Ceramics Specialities Com- 


pany, the Illinois Electric Porcelain Com- - 


pany, Porcelain Products, Inc., Specialty 
Works, the Superior Porcelain Company, 
and the Universal Clay Products Company. 


H. D..Moreland (A’35, M’41) formerly 
manager of the X-ray products agencies and 
specialties department, Westinghouse Elec- 
tric and Manufacturing Company, East 
Pittsburgh, Pa., has been transferred to 


Baltimore, Md., as manager of the engineer- 


ing department of the X-ray products plant. 


W. C. Walsh (A’43) formerly with the 
United States Farm Security Administra- 
tion, San Francisco, Calif., as electrical de- 
sign engineer, has been appointed district 
representative for the electronics department, 
General Electric Company, San Francisco, 
Calif. 
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‘Paul Augustine (A 17) formerly teacher in 


charge of the main building of the Manhat- 
tan High School of Aviation Trades, New 
York, N. Y., has retired. Since 1934, Mr. 


Augustine has held the positions of teacher, | 


administrative assistant, acting principal, 
and teacher in, charge in that school. 


E. W. Starr (A ’28, M ’36) formerly assistant 
professor of electrical engineering, Cooper 
Union, New York, N. Y., has been made 
associate professor. Professor Starr has been 
a member of the faculty of Cooper Union 
since 1931 and an assistant professor since 
1935; 


R. I. Hanford (M’42) formerly assistant 


chief engineer, Ilg Electric Ventilating Com- 
pany, Chicago, Ill., has been given the title 
of electrical engineer. Mr. Hanford has been 
employed by the company since 1914 and 
has specialized. in electric motor develop- 
ment, 


S. M. Johns (A ’42) formerly sales engineer, 
Westinghouse Electric and Manufacturing 
Company, Salt Lake City, Utah, has been 
named manager of the Company’s Salt Lake 
City office. Mr. Johns joined the Westing- 
house Company as a graduate student in 
1926. : 


F. B. Viller (A 40) maintenance engineer for 


- the operating department, San Joaquin power 


division, Pacific Gas and Electric Company, 
Fresno, Calif., has resigned to become West- 
ern division engineer with the Gould Storage 
Battery Company. 


E. A. Roberts (A’17, M’20) formerly as- 
sociate director, division of local transport, 
Office of Defense Transportation, Washing- 
ton, D. C., has been appointed director, 
passenger-operations division, highway trans- 


_ port department of the same agency. 


A.P.T. Sah (A’35, M’36) president, National 
University ‘of Amoy, Changting, Fukien, 
China, has been appointed representative of 
the university in the Uni‘ed States for one 
year, at the invitation of the United States 
Department of State. . 


F. H. McIntosh (M ’37) formerly assistant 
director and chief of the domestic and foreign 
branches, radio division, War. Production 


Board, Washington, D. C., has resigned his ~ 


position, He is opening Washington offices 
as an industry consultant. 


C. W. La Pierre (A ’28, M ’43) formerly de- 
velopment engineer, General Electric Com- 
pany, Schenectady, N. Y., has been ap- 
pointed assistant engineer. He has been as- 
sociated .with the General Electric Company 
since 1924. 


J. S. Henderson (A’04, M13) central- 
station department, Westinghouse Electric 
and Manufacturing Company, East Pitts- 
burgh, Pa., has been appointed co-ordinator 
of rural electrification for the industry de- 
partments. 3 


GC. G. Howard (A’28, M’36) formerly as- 


sistant general sales manager, Fansteel 
Metallurgical Corporation, North Chicago, 
IIL, has resigned to open his own firm as a 
manufacturer’s representative. 


R. L. Lloyd (A ’37) associate electrical engi- 
neér, National Bureau of Standards, Wash- 
ington, D. C., has been made chairman of the 
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- Michigan as an electrical engineer. In 1936 — 


June 4, 1944. Major Turnock, who was 


national electrical code regulations to apply 
to prefabricated houses. 


J. S. Murray (A’21, M31) chief electrical 
engineer, Foilansbee (W. Va.) Steel Corpora- 
tion, has been appointed a member of the 


‘ American Iron and Steel Institute subcom- 


mittee on electrical steel sheets, 


H. L, Logan (A 19, F °43) postwar planning 
consultant, Holophane Company, Inc., New 
York, N. Y., has been elected an honorary 
life member of the National Institute of 
Illumination of Mexico. — 


OBITUARY “ests 


John A. Peterson (A ’37) engineer, Willow 
Run (Mich.) bomber plant of the Ford Motor 
Company, died July 13, 1944. Mr. Peterson — 
was born August 8, 1897, in Manistee, 
Mich. He was a veteran of World War I 
and was graduated from the University of 
Michigan with the degree of bachelor of 
science in electrical engineering in 1923. He — i 
was employed by the Westinghouse Electric __ 
and Manufacturing Company, East Pitts- 
burgh, Pa., until 1924 when he joined the 
Commonwealth Power Corporation, Stevens — 
and Wood, Inc., and Allied Engineers, Inc., 
Jackson, Mich. From 1932 to 1936 he was 
employed at the State Prison of Southern 


» 


he became associated with the Common-_ 
wealth and Southern Corporation at Jack- — 
son. Mr. Peterson joined the Ford Motor 
Companyin 1943.” a ae 
‘ : 
Herbert Earnest Fuqua (A’42) marine and 
aeronautical engineer, General Electric 
Company, Los Angeles, Calif., died February _ 
23, 1944. Mr. Fuqua was born April 19, 
1885, in Terre Haute, Ind. He was gradu- 
ated from the Stanford University with the 
degree of bachelor of arts in 1909 and re- ; 
ceived the degree of mechanical engineer in 
1910. Mr. Fuqua was employed by the 
Southern California Edison Company, Ltd., 
Los Angeles, from 1911 to 1917. He had 
been associated with the General Electric 
Company,.Los Angeles, since 1917. i 


4 

“ 
' 

; 


q 


Harry C. Turnock (A °16, M °28) major, © 
United States Army Reserve Corps, and 
chief electrical engineer, J. Gordon Frum- __ 
bull, Inc., Edmonton, Alberta, Canada, died — 
born April 17, 1881, in Elkhart, Ind., at- 
tended the University of Illinois. He en-— 
listed in the United States Navy in 1899 and > 
served as chief electrician until 1903. From — 
1903 to 1908 he engaged in the electrical __ 
contracting business. He was employed by 

the Cleveland (Ohio) Electric Illuminating 
Company, central station, from 1908 to 
1912. In 1912 he became president and 


‘ general manager of the Electric Construction 


and Sales Company, Cleveland, and re- 
mained there until he was commissioned first __ 
lieutenant in the United States Army, in 
1917. He served in the American Expedi- — 
tionary Force as radio instructor and, later, 

as regimental communication officer, and 
was promoted to a captaincy. In 1919 and 
1920 he was electrical engineer with the 
United Electric Construction Company, 
Cleveland. He was employed as engineer’ 

by the Hatfield Electric Company, Cleve- 


t 
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land, in 1921. In 1928. he was made chief 
electrical engineer of the company, and in 
1937 he became vice-president. Major 
Turnock joined J. Gordon Trumbull, Inc., 
in 1942 when the firm was commissioned to 
supervise the Canol project, developed by 
the Army to utilize the supply of petroleum 
discovered in Alaska. 


all telephones and wiring for the project. 


Loyall Allen Osborne (A ’93, M12, F 12) 


_ formerly vice-president, Westinghouse Elec- 


~ in 1899 was made manager of works. 


+ 


tric and Manufacturing Company, New 
York, N. Y., died August 18, 1944. Mr. 
‘Osborne was born in Newark, N. J., June 22, 
1870, and in 1891 was graduated from Cor- 
nell University. In the same year, he went 
to work in the Newark plant of the Westing- 
house Company as a designer and also was 
put in charge of engineering and testing. He 


- was transferred to the East Pittsburgh plant 


as assistant superintendent in the manufac- 
turing department in 1895, in 1897 was 
appointed assistant to the vice-president, and 
Mr. 
Osborne became vice-president in charge of 
manufacturing and engineering in 1902 and 
vice-president in charge of commercial opera- 
tions in 1906. In 1915 he was sent to New 
York to handle the company’s general com- 
‘mercial and foreign policy, and; when the 


_ Westinghouse Electric International Com- 


pany was formed, he was elected its presi- 
dent. He was made a director of the West- 
inghouse Electric and Manufacturing Com- 
pany in 1924 and in 1936 retired from active 
business. Mr. Osborne was a member of 
the American Society of Mechanical Engi- 
neers, the American Association for the 
Advancement of Science, the Society for the 
Promotion of Engineering Education, the 
American Electrochemical Society, and the 
Franklin Institute. 


_ Arthur Coy Woodward (A 718) Visalia, 


Calif., died July 17, 1944. Born in Greens- 
burg, Ind., August 18, 1890, he was gradu- 
ated from DePauw University with a 
bachelor of arts degree in 1913. He was 
employed as a bookkeeper in the Citizens 


National Bank, Greensburg, until 1914 and 


_ during the summer of 1916 he did electrical 


’ 


_test work for the Allis-Chalmers Manufac- 
‘turing Company, Norwood, Ohio. 


After his 
graduation from Cornell University with an 
engineering degree in 1917, he joined the 
engineering department of the Chesapeake 
and Potomac Telephone Company, Balti- 
more, Md., but left in 1920 to become an 
engineer in the B. F. Goodrich Rubber Com- 
pany, Akron, Ohio. . The following year he 
was appointed chief electrical inspector for 
the City of Akron. In 1924 Mr. Woodward 
became manager of the Decatur County 


' Independent Telephone Company, Greens- 


burg, and in 1928 was employed as an engi- 


neer in the Home Telephone and Telegraph 
Company, Fort Wayne, Ind. He moved to 
California in 1934 where he operated “‘coin- 
eperated machine”’ routes in the San Joaquin 
Valley and in the vicinity of Santa Maria, 
Calif. 


Stuart Ballantine (M ’42) president, Ballan- 
tine Laboratories, Inc., Boonton, N. J., died 


‘recently. Born in Germantown, Pa., Sep- 


tember 22, 1897, Mr. Ballantine attended 
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He was in charge of 


- Skone superintended the 


Harvard University in 1920 and 1921 andin 


1923 and 1924 was a John Tyndall Fellow. 
He became an expert radio aide in the United 
States Navy in 1917 and in 1922 was em- 
ployed as research engineer in the Radio 
Frequency Laboratories, Inc., Boonton, N. J. 


- In 1927, following three years of private re- 


search, he returned to the Radio Frequencies 
Laboratories as superintendent of the re- 
search department. He became president 
of the Boonton Research Corporation in 1929 
and in 1934 president of the Ballantine 
Laboratories, Inc. Mr. Ballantine was a 
member of the Institute of Radio Engineers, 
the American Physical Society, the Acousti- 
cal Society of America, and the Franklin 
Institute. In 1931 he received the Lieb- 
mann medal awarded by the Institute of 


Radio Engineers and in 1934 he was awarded | 


the Franklin Institute’s Elliott Cresson 
medal. He was the author of many techni- 
cal papers, and a number of patents have 
been issued in his name. 


Robert Conrad Skone (A 19, M ’37) senior 
engineer, Light Department Ai the City of 
Seattle, Washington, died August 14, 1944. 
Mr. Skone was born in Carver, Minn., May 
3, 1887, and was graduated from the Uni- 
versity of Washington in 1909 with the. de- 


gree of bachelor of science in electrical engi- — 


neering. Fer four months after his gradua- 
tion he worked for the Seattle-Tacoma 
Power and Light Company and then entered 
the employ of the Sgattle Light Department 
as a journeyman electrician. In 1918, after 
work on the city’s Skagit Hydro and Cedar 
Falls projects, he became foreman of inside 
construction in charge of maintenance and 
incidental construction of the department’s 
power-generating station. In 1920 Mr. 
installation of 
machinery on the Cedar Falls project and in 
1922 he returned to his former position as 
foreman of maintenance and construction. 
In 1934 he served as resident engineer at the 
Diablo power house and in 1936 was resident 
engineer in charge of power stations. He 
became senior engineer in 1942. / 


Evans H. Cox (A ’41) manager, manufactur- 
ing and repair, Westinghouse Electric and 
Manufacturing Company, Charlotte, N. C., 
died July 6, 1944. He was born in Char- 
lotte, N. C., on May 24, 1891. In 1909 he 
entered the employ of the Southern Bell 
Telephone Company, Charlotte, and from 
1910 to 1922 his career covered positions 
with the Charlotte Electric Repair Company, 
the Carolina’ Electric Works, Greensboro, 
the Huntington-Gurry Electric Company, 
Greenville, S. C., 
Company, Greenville, and the Jones Electric 
Company; Charlotte. Mr. Cox joined the 
Westinghouse Electric and Manufacturing 
Company, St. Louis, Mo., in 1922 as an 
armature winder and general repair and 
trouble man. In 1924 he was transferred to 
the Kansas City service as shop foreman and 
in 1930 became manager. He was sent to 
Denver, Colo,, as manager in 1935, and in 
1942 he was transferted to Charlotte. 


Donald A. Pierce (A’21, M32) engineer, 
inductive co-ordination, Public Service Com- 
pany of Northern Titiniss Chicago, died 
June 28, 1944. Mr. Pierce was born in 
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' Australia, and was educated at “Xavier Col-— 


_ position as design engineer with the West: 


the Boroughs Electric 


_ Mr. Binford was born i in Mary 


eienicdl pnpiicite ‘Soa the 
Illinois in 1910. After graduation 
came assistant to the district inspector, 
Shore Electric Company, Evanston, Ill. 
1911 he was district inspector for th lic 
Service Company of Northern Illinois < 

Waukegan and in 1913 was transferre | 
Evanston. In 1914 and 1915 he was in ny 

‘tory supervisor of several of the comp 
districts and in 1915 became district engi 
at Joliet. In 1920 Mr. Pierce was x 
engineer of Visit aes and 


ordination in 1930. 


Allen T. Sinks (A’36, M’42) designi 
engineer, instrument transformer enginee 
department, General Electric Compan 
Lynn, Mass., died August 3, 1944. B 
June 21, 1907, in Columbus, Ohio, 
Sinks was graduated from Yale Univers 
in 1929 with a bachelor of science degree in 
electrical engineering. In 1929 he took the 

advanced engineering course at. the General | : 
Electric Company, Schenectady, N. Y., and 
in 1930 was transferred to the Lynn plant 
where he was employed in the development — 
and design of dry-type instrument trans- ~ 
formers. Since 1942 he had been engaged in 
confidential work on war products. Mr. - 
Sinks was a member of the West Lynn © 
Engineering Association, Tau Beta Pi, and 
Sigma Xi, and author of several technical : 
papers. 


David L. Lewis (A 205) electrical engineer, 
operating department, Georgia Power. Com- 
pany, Atlanta, died July 28, 1944. He was — 
born on January 21, 1900, in Melbourne, 


lege and the University of Melbourne. In ~ 
1921 he was employed in the workshop of 
the English Electric Company of Australia © 
and in 1923 went to work for the Melbourne 
Electric Supply Company. Mr. Lewis j 
came to the United States i in 1925 and took a ’ 


house Electric and Manufacturing Comp 
East Pittsburgh, Pa. In 1928 he resigned t0 | 
become electrical engineer for the Soren 4 
Power Company. 


R. Denton Karle a ?40) formerly aesegcall 
engineer, American Telephone and Tele- 
graph Company, Chicago, IIl., died July 27, 
1944. Mr. Karle was born Ga jane 27, 1903, 
in Wilderville, Mich. His association with — 
the American Telephone and Telegraph — 
Company began in 1926 when he was em- 
ployed as a transmission engineer. From > 
1931 until 1939°he was with: the company in 
an administrative capacity connected with j 
the development and ‘operation of a new 
type of communication service, and in aa 
he was made an equipment engineer. 

Karle recently had returned from ie 
where he was in charge of i imponane defense 


: : 
wor _ 
7 


: 


John T. Binford (A ’23) telephone engineer, 

American Telephone and Telegraph Com- 4 
pany, New York, N. Y., died July 10, 1944, 4 
and on. June . 
iis 1894. In 1921 he entered the ern ‘4 
5 
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om 
ie 


‘ing department of the Chesapeake and 
Potomac Telephone Company, Washington, 
D. C., as an assistant. 

_ a telephone engineer for the American Tele- 

phone and Telegraph Company since 1926. 
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Recommended for Transfer 


The board of examiners, at its meeting on September 
21, 1944, recommended the following members for 
transfer to the grade of membership indicated. An 
objection to these transfers should be filed at once with 
the national secretary. ® 


To Grade of Fellow 


Borden, P. A., patent engr., The Bristol Co., Water- 
: bury, Conn. d 
Brackett, H. H., engr. of toll plant extension & trans- 
mission, New Jersey Bell Tel. Co., Newark, N. J. 
Bramhall, F. B., transmission research engr., Western 
Union Telegraph Co., New York 
Coleman, O. K., asst. to vice-president & chief engr., 
American Gas & Elec. Service Corp., New York 
Hanna, C. R., mgr» Weitre-Mechanical Dept, Westing- 
_ house E. & M. Co., E. Pittsburgh, Pa. 

Hockaday, O--S., supt. of transmission, Texas Electric 
Service Co., Ft. Worth, Texas é 
as H., general supt., Toledo Edison Co., Toledo, 

oO , 


Leland, G. H., development engr., G. H. Leland De- 
velopment Engg. Co., Dayton, Ohio 


Murray. A., head, dept. of elec. engg., Virginia 
7 Polytechnic Institut, lacksburg, Wace : . 
Porter, G., prof. and head of dept. of elec. engg., 


__ Northeastern University; Boston, Mass. 
Schwager, A. C., chief engr. and vice-president in 
charge of engg., Pacific Electric Mfg. Corp., San 
_ Francisco, Calif. 
Smith, H. K., Northeastern engg. and service mgr.; 
Westinghouse E. & M. Co., Chicago, III. 


12 to grade of Fellow 


To Grade of Member 


Allard, E. P., elec. engr., Howard P. Foley °Co., Wash- 
' ington, D.C ; 
‘Anderson, F. A., elec. engr., E. I. duPont de Nemours 
- & are Niagara Falls, Se Beis 
- Barry, J. G., engg. asst., Ohio Public Service Co., 
fakehland OS 
Busccs, L. R., sales engr., General Elec. Co., Newark, 


Bosworth, P. N., elec. engr., General Elec. Co., Pitts- 
field, .Mass. ' 
Brainard, M. W., experimental, engr., O’Keefe & 
<a Merritt Co., Los Angeles, Calif. 
_ Brumbaugh, K. D., head of elec. engg. section NACA., 
Cleveland Airport,, Cleveland, Ohio 
Case, B. A., administrative engr., General Elec. Co., 
Fort, Wayne, Ind. ' 
Clarke, P, C., asst. general mgr., Hunter Pressed Steel 
‘ Co., Lansdale, Pa. * 5 
Colby, P. S., elec. engr., Ebasco Services, Inc., New York 
' Donaldson, R. J engr., Commonwealth Edison Co., 
Chicago, Ill. ' , : ‘ 
Doyle, A. M., mgr., transformer sales, Canadian 
_____ General Elec. Co., Toronto, Ont., Canada 
Falconer, M. C., supervisor of elec. design, 13th Naval 
Dist., Seattle, Wash. 


Falls, W. H., laboratory engr., General Elec. Co." 


Lynn, Mass. 
Eri. . C., elec. engr., Wagner Elec. Corp., St. Louis, 


oO. 
_ Germeck, C. W., measurements lab. section head, 
General Elec. Co., Pittsfield, Mass. ‘ 

Gioberti, P, A., senior draftsman, George G. Sharp, 

New York f 

Harris, W. R., industry engr., Westinghouse E. & M. 

Co., E. Pittsburgh, Pa. : ‘ 

Hervey, W. K., design engr., Commonwealth Edison 

_Co., Chicago, III. ; 
_ Howe, CG. D., protection engr., Pacific Tel. & Tel. Co., 
Seattle, Wash. ; i : 
Janz, W. F., starting engt., Northern Indiana Public 
Service Co., Hammond, Ind. 

at ohnson, E. A., chief engr., Southern New England Tel. 

; Co., New Haven, Conn, 

Johnson, J. K., executive engr., Hammerlund Mfg. 

Co., Inc., New York ’ ; 
Kendall, O. K., elec. engr., National Film Board, 
- ‘Ottawa, Ont., Can. 
M. iy elec. engr., Bureau of Ordnance, Navy 
Dept., Washington, D.C. : 7 
Lamb, A. H., chief relay engg. div., Weston Electrical 
Instrument Corp., Newark, N. J. , 

Lockwood, E. S., division oe t., Public Service Elec. & 
Gas Co., Jersey City, N. J. eee 

Lotz, E. L., sede director, New Jersey Wood Finish- 
ing Co., Woodbridge, N. J. ; 

Maust, G. I., electric job engr., Ebasco Services, Inc., 
New York i ; - 

Mazanec, W., elec. engr., Rural Electrification Admn., 
St. Louis, Mo. 

Moses, G. L., engr.-in-charge, 

roup, Westinghouse E. & 

a 


31 to grade of Member 


insulation, development 
Co., E. Pittsburgh, 


~ Ocroper 1944 . 


\ 


He was employed as 


Applications for Election 


Applications have been received at headquarters from 
the following candidates for election to membership in 
the Institute. Any member objecting to the election of 
any of these candidates should so inform the national 
secretary before October 31, 1944, or December 30, 1944, 


if the applicant resides outside of the United States or 
Canada. ; 


\ To Grade of Member 


Balint, A. T., National Mineral Co., Chicago, Ill. 

Belliss, W. H. A., Westmorland & Dist. Elect. Sup. Co., 
Ltd., Appleby, England ' 

Betz, N. . & O, R.R, Co., Baltimore, Md. 

Cass, F. 
Tenn. . 

Corbett, C, W., Western Elec. Co., Kearny, N. J. 

Everitt, L. H. R., Royal Aircraft Establishment, Farn- 
borough, England . 

Gafford, B. N. {Reclaceons, Univ. of Texas, Austin, 

_ Wexaa\ WS 

Gillings, H., Basic Magnesium Co., Henderson, Nev. 

Hanzlik, J. R., W. H. M.S. Co., Phoenix, Ariz. 

Holley, B. D. (Reelection), Commonwealth Edison Go., 
Chicago, Ill. 

Jennings, H.S., Bechtel Price Callahan, Edmonton, 
Alta., Can. 

Lubin, S., Harvard Univ., Cambridge, Mass. 

Mamarchev, J. D. (Reelection), U. S. Navy Yard, Mare 
Island, Calif. 

Maxwell, W. E., Standard Elec. Time Co., Springfield, 


_- Mass. ‘ 
ee {i R., H. A. Brassert & Co., Inc., New York, 
Parker, A. L., Parker Appl. Co., Cleveland, Ohio 


Schuster, H. F. E., Jr., Bell Aircraft Corp., Marietta, Ga. 
Saree Pd N. Y. State Agri. & Tech. Inst., Canton, 


+a 


Spence, §, F, (Reelection); Liberty Mut.Ins, Co.,Bu Talo, 


“Van Duzer, L. S., New York State Elec. & Gas Corp., 
Elmira, N. Y._- 

Webster, S. H., Eclipse Pioneer Diy., Los Angeles, Calif. 

Wilder, V. E., U. S. Rubber Co., Ankeny, Iowa 

Wilson, D. G., Consolidated-Vultee Aircraft Corp., San 

; Diego, Calif. ; 

Zelikin, B. D., Palestine Elec. Corp. Ltd.; Tel-Aviv, 
Palestine 


24 to grade of Member 


To Grade of Associate 
United States and Canada 


1. Nort Easrern 


Byrd, D. L., U.S.M.S., Fort Trumbull, Conn. 
’. Heumann, G. W., Gen. Elec. Co., Schenectady, N. Y. 

Knight, E, W. (Reelection), Westinghouse Elec. & Mfg. 
Co., Boston, Mass. 

Barer W. C., Lieut. (jg), U.S.M.S., New London, 

~ Conn. 

Smalto, FJ Anchor Mfg. Co., Manchester, N. H. 

Steele, R. W., Cornell Univ., Ithaca, N. Y. 

Swinney, J. G. C., Jr.. Harvard Univ., Cambridge, 
Mass. : 

Thomas, C. R., Gen. Elec. Co., Pittsfield, Mass. 

Toomey, J. R., Blackstone Valley Gas & Elec. Co., 
Woonsocket, R. I. 

Walker, R. H., Holyoke Water Pr. Co., Holyoke, Mass. 

Walter, G. E., Gen. Elec. Co., Schenectady, N. Y. 


. 2. Mippie Eastern | : 


Andrews, A. W., Cons, Gas Elec, Lt. & Pr. Co., Balti- 

; more, Md. 

Bailey, T. G., Lieut., U.S:N.R., 635 S. Roosevelt Ave., 
Piqua, Ohio © F 

Campbell, F. W., Naval Ord. Lab., Washington, D. C. 

Fredericks, R. M., Cons. Gas Elec. Lt. & Pr. Co., Balti- 
more, Md. , 

Gibson, W. H., Master Elec. Co., Dayton, Ohio 


e 


Griscom, J. H., Jr., U. S. Naval Acad., aie See Md.” 


Hoffmann, J. T. (Reelection), Kwis, Hudson, 

. & Williams, Cleveland, Ohio ’ 

» Horton, G. A., U.S.A.A.F., Wright Field, Dayton, Ohio 

Hubscher, E. W., Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. : 

Izzo, A., West Penn Pr. Co., Pittsburgh, Pa. ‘ 

‘ Leimkuhler, E. J., Gons. Gas Elec. Lt. & Pr. Co., Balti- 

- more, Md. i , 
Mallon, M. J., Lieut. (jg), U.S.N.R., Patuxent River, 
Md ; 


oughton, 
\ 


Marshall, T. H. r., Gen. Elec. Co., Baltimore, Md. _ 

Maines, Ae estinghouse Elec. & Mfg. Co., Balti- 
more, Md. 

Meck, ae Jr., Dravo Corp., Wilmington, Del. 

Phillips, R: J. (Reelection), Scranton Elec. Co., Scran- 


ton, Pa. 
Ridenhour, W. Ee Rececaont, Penna, Water &, Pr. Co., 
Baltimore, Md. 
Bbeding, F. C., Westinghouse Elec. & Mfg. Co., Sharon, 
yl tt 


a. ; 
haff . G., Atlantic Ref. Go., Philadelphia, Pa. 

eee M., Line Material Go., Zanesville, Ohio 

Smith, L. L., Westinghouse Elec. & Mfg. Co., Sharon, 

Pa, } 

Talbot, F. L., Capital Transit Co., Washington, D. C. 

Waltz, R. E., Baltimore Transit Co., Baltimore, Md. 

3> New York Ciry 


d G. R., Sperry Gyroscope Co., Brooklyn, N. Y. 
perm hana Stewart & Co., Inc., New York, 


Billman, E. F., Bell Tel. Labs., Murray Hill, N. J. 
Cross, Ch W., Gen. Elec. Co., New York, N.Y. 
~ Heidrich, R. H., Wallace & Tiernan Co., Inc., Newark, 


Nd, 
Pema) S:, IN: JgPel! Tel. Go., Newark, N. J. 
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., Stone & Webster Engg. Corp., Knoxville, 


Smith, T. R., Westinghouse Elec. & Mfg. Co., Newark, 


NEMS 
Widmer, A. E., Anaconda Wire & Cable Co., Hastings- 
on-Hudson, News 


4. SouTHERN 


Blum, L. L., Higgins Ind., Inc., New Orleans, La. 

Hardens A. J., Southern Bell Tel. & Tel. Co., Jackson, 
iss. 

Darlington, B. N., Peninsular Tel, Co., Tampa, Fla. 

Kimrey, J. O., Duke Pr. Co., Durham, N. C. 

Leslie, F. H., Tenn. Valley Auth., Chattanooga, Tenn. 

Miller, J. R., fF Tenn. Val. Auth., Chattanooga, Tenn. 

Saunders, A. B., Higgins Ind., Inc., New Orleans, La. 

Smith, C. D., Higging Industries, Inc., New Orleans, La. 

Wright, H. M., U.S.N., Pascagoula, Miss. ~ 


5. Great Lakes 


Barr, N. K. (Reelection), Pub. Serv. Co. of Northern 
Tll., Chicago, Ill. 

Bartucci, J. V., Public Utility Engg. & Serv. Corp., 
Chicago, Ill. 

Clayton, J. T., Power Equipment Co., Detroit, Mich. 

Hill S., P. A., U. S. Rubber Co., Mishawaka, Ind. 

ne J., Pub. Serv, Co. of Northern Il., Evanston, 


Mitchell, F. T., Ill. Pr. Go., Granite City, Ill. : 
Reber, G., Stewart Warner Corp., Chicago, Ill. 
Speight, W. D., Caterpillar Tractor Co., Peoria, Ill. 
oad G. F., Indianapolis Pr. & Lt, Co., Indianapolis, 


Ind. 
Tometz, M. G., Minn. Min, & Mfg. Co., St. Paul, * 
Minn. : ae 


6. NorrH CEenTRAL ‘ 

Cheienseny, R. S., U.S. Bureau of Reclamation, Denver, 
‘ole. |" Z P 

Steuart, G. B., Pub. Serv. Co. of Colo., Denver, Colo. 


7. SoutH West 
Bere A. (Reelection), Pine Bluff Arsenal, Pine Bluff, 
Ice 


iJ 
Knight, A. G., Rural Elect. Adm., St. Louis, Mo. 
Noor L., Brown Shipbuilding Co., Inc., Houston, 
‘exas ; 
O’Connor, R. A., U.S.A. Air Corps, Biggs Field, Texas 
Schreiner, W. H., Rural Elect. Adm., St. Louis, Mo. 
Squires, W. G., North Amer. Avia. Co., Dallas, Texas 


8. Paciric : 


Anglemyer, W., J. (Reelection), Douglas Aircraft Co. 
Santa Monica, Calif. 
Soper ae H., Sawyer Elec. Mfg. Co., Los Angeles, © 
alif. C 


. 


- Defibaugh, E. M., North Amer. Avia., Inc.,-Inglewood, 


Calif. 


~ Mitchell, C. W., U. S. Navy Yard, Mare Island, Calif. 


sees E., North Amer. Avia., Inc., Inglewood, 
Rogness, E. C., San Diego Gas & Elec. Co., San Diego, 
Sawyer, M. B., Jr., Sawyer Elect. Mfg. Co,, Los Angeles, 
Woe R. E., U. S. Navy Yard, Mare Island, Calif. 


9. Norrs West é - 
Van Ness, E. E., Parker & Hill Assoc., Seattle, Wash. 


10. Canapa j 


Galer, F. C. (Reelection), Bedard-Girard Ltd., Montreal, 
Que., Can Y Viti 
Ltd., 


Malkin, A. (Reelection), Can. Car & Fdry. Co., 
Montreal, Que., Can. ; 

ioe D. E., Ford Motor Co. of Can., Windsor, Ont., 

; an. 

Nixon, G. M., Bell Tel. Co. of Can., Toronto, Ont., Can. 


Elsewhere 


Mex. 

Fregoso V., M. F., Dept. of Ind. Hygiene, Mexico, Mex. 

Guzman, B., R., Gen. Sup. Co., Mexico, Mex. 

Jimenez D., E. S., CIA Dist. Westinghouse, S. A. 
Mexico, Mex. . 

Kerawalla, R. D., Kolster Brandes Ltd., London, Eng- 
land 


ani 

Bergh F., Goodmans Industries, Ltd., Wembly, Eng- 
and 

‘Montiel, C., M., Tabasco 45, Mexico, Mex. 

Mota, M., E., Mex. Lt. & Pr. Co., Mexico, Mex. 

Padilla S., J. A., Com. Nac. de Irrig., Mexico, Mex. 

Perezvaldes A, C., Com. Nac. de Teri Mexico, Mex. , 

Ramirez U., C., LaComision Fed. de Elec., Mexico, 


Mex. 
Ramoneda C., E., Valladolid 25, Mexico, Mex. By 
Raul C., F., CIA, SKF Golfo y Caribe, S. A., Mexico, 


Rodriguez M., F., Const. Nac. Mexicana, S, A., Mexico, 


ex. 
Rohatyn, F., Siam Di Tella, Avellaneda, Arg., S. A. 
Romo G., A., Eficiencia Industrial, S. de R. L., Mexico 


Mex. ; 
Spindola L., M., Mex. Lt. & Pr. Co., Mexico, Mex, 
Torres G., R., Torres Garcia y Bustamente, Zamora, 
Mich., Mex. 
Uribe, F., G., Ingenio Cuatotolapam, Veracruz, Mex, 
Zolliker, Si! J., Com. Nac. de Irrig., -Mexico, Mex, 


“Total to grade of Associate 


United States and Canada 82 i 
Elsewhere 28 
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OF CURRENT IN 


Transportable Transformers 
Prevent British Power Shutdowns 


The transportable transformers of various 
sizes and voltages manufactured through the 
foresight of the General Electricity Board 
contributed to the fact that so little disruption 


of power supply was experienced in England | 


despite frequent bombings. The availability 
of such transformers resulted in the electricity 
supply’s being reinstated in a very short 


time after disastrous enemy action, according - 


to the Electrical Review, weekly London pub- 


lication. 


These transformers are designed specially 
‘so that they can be moved, completely as- 
sembled and filled with oil, by road or rail 
and be ready for service fuinediarely after 
being connected. Several 10,000-kva and 
some 7,500-kva transformers of this type also 


_ were dispatched to Russia by the English 
- Electric Company, Ltd. The transformers 
supplied to Russia were provided with three 

_ separate windings, each of full transformer 

capacity for service at 110 kv and 38.5 kv 


and 6.6 kv and were constructed so that they 


could be transported on the Soviet railways 


7 


on existing flat-bottom cars, 
Taps, located in the middle of the trans- 


_ former windings, allow for +2 per cent and 
_ +5 per cent variation in the normal,voltage _ 
_ on both the 110-kv and 38.5-kv windings. 


These taps are adjusted by means of ex- 
ternally operated switches. A separate 
switch for each phase consists of a circle of 
‘copper studs through the center of which 
‘passes a spindle of insulating material. This 
bears an arm with a spring-loaded segmental 


~ contact which bridges a pair of adjacent 


studs in each of the respective tap positions. 
Built in tier formation, the three switches are 
separated by insulating tubes and have a 


pre 


+ 


Fie. ee ee eee Ls oe 


common operating spindle ‘coupled to a 
hand wheel mounted in the cover. This 
hand wheel can be locked so as to prevent 
unauthorized interference. 

The necessary surface for natural cooling is 
furnished by rows of elliptical tubes welded in 


the long sides of the tank, and additional _ 


detachable radiators are mounted at the 
ends of the tank. This arrangement is de- 
signed to conform to the minimum space 
through which the transformers must pass 
with all radiators in position. The cooling 
elements are placed with respect to the 
windings so as to achieve the minimum dif- 
ference of oil temperature between the top 
and bottom of the tank and to imsure the 
lowest possible maximum temperature in 
any part of the winding. 


Con'struction Records Made by . 
Signal Corps in Italian Advance 


“New records for the rapid extension of 


open-wire circuits were set by the communi- 


~ cations men of the Signal Corps during the 
Fifth Army advance in Italy in May and — 


June. ; 

From the night of May 11, 1944, when the 
Allied offensive was launched until the end of 
May the*pole line carrying the main Army 


open-wire axis was stretched to Terracina, 


a point 60 miles from the breakthrough point 
by construction elements for six Signal Corps 
battalions. One construction company was 
sent to the Anzio beachhead and worked back 
along the highway to meet the anticipated 
advance of the teams pushing north from 
Terracina. 
construction, two open-wire circuits were 
constructed to provide for the French Corps 


¢ 


External view of transportable transformer manufactured by the English Electric 
Company, Ltd. 
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Of Current Interest 


‘construction personnel of four Signal. 


June the front advanced so fast that it 
impossible to settle the lofts quickly en 


In addition to the main axis 


Opsolece Walkie-Talkie Sets 


monnea on aaothee Vateral of two circuits to 5 
the Eighth Army. 
In June the Signal Corps ecceetee 


- these feats by extending the open-wi > ¢ 


cuits a distance of 140 miles. So rap 
the advance of the troops that all av. 


talions, augmented by two construction 
panies, worked at top speed at the tas 

Army depots issued, during the mon 
May, three times the amount of field 
assault wire issued during the earlier s 
period of the war; and in June they issu 
the impressive totals of 19,500 miles of 
wire W110, 5,000 miles of assault wire W 
and 1,500 miles of spiral 4 wire. 

Radio circuits and radio teletype serv: 
oe pace in praia eo) with the re 


month for tie pieces with | 28 eanitel 
lofts out on tactical assignments opera’ 
from 15 widely distributed front-line lo 
tions, and with an average of about 60 
sages carried by the birds daily; 


to serve the various Command Posts 
a new advance. However, the same speed | 
of advance which prevented the settling of 
the pigeon lofts prevented the establishment 
of wire communications to all hospitals, and 
the pigeons were a satisfactory ‘means — of 
communication for the Medical Corps in 
sending its daily reports back to Army Head 
quarters from forward installations, 


_ Salvaged by Signal Corps eee. 

"When the new SCR 300 metal (see EE, 
July’ 44, p. 274) is distributed for general “use 
among American troops overseas and in 
United States, the older SCR 194 and 
“walkie-talkie” sets are taken apart 
salvaged according to instructions fro: 
Signal Corps of the Army ServiceForces. 
se pinay men are ipa oat to 


spection aad condones can he aeae 
in or with other Signal Corps equipment. 
Most of the yates ‘resiators,. ‘Swi ee 


replacements or substitutes for si 
ponents on other types of transmitting—re- 
ceiving sets. Even the two quartz crystals 
from the old “walkie-talkie” can be re-_ 
ground for further use by the Signal Corps. 
Nuts, screws, and washers are sorted and 
kept {or general hardware stock. An example 
of the meticulous care of the. pret ae 
program is the War Department’ S recom-~ 
mendation that “in removing items such as 
resistors and capacitors, care should be taken 


to keep any attached pigtail leads as long as 


possible. In the event that the pigtail leads 


are less than one inch in length, the. ite q 
should be salvaged.” * { os 


Lee 
ri 


ww 


se sinker: of War May Solve Brddackion 


Lag. Confronted by a Navy schedule of 


- contracts for electrical fuses as much as 18 


months behind, the newly organized Vul- 
canized Fibre Manufacturers Industry Ad- 
visory Committee is considering the wider use 
of German war prisoners in plants to offset 
the serious labor shortage; according to the 


War Production Board. The industry also 


will strive to secure labor priority ratings 
from the War Manpower Commission to ob- 
tain the extra labor needed. A Navy repre- 


sentative informed the committee that there 


were 43 unfilled contracts among 14 fuse 


_ manufacturers, and in addition that the Navy 


‘desires to put procurement on a 90-day basis 


by January 1, 1945. 


’ 


POSTWAR eoecese 


ALA Committee Preserves 


Periodicals for Foreign Libraries 


Up to the end of 1943, $160,873.62 had 
been spent for subscriptions to 325 scholarly 
and scientific journals to be stored in the 
United States for postwar distribution to 
libraries isolated by the war. Such pur- 
chases were- made possible by an annua 
grant from the Rockefeller Foundation of 
frem $50,000 to $70,000 since 1941. The 
fund is administered by the American 
Library Association’s committee on aid to 
libraries in war areas, originally formed to 
study ways in which libraries in the United 
‘States could help those abroad in their 
struggle with wartime conditions, and espe- 
cially to find some means of preserving for 
later distribution copies of United States 
publications not shipped in war areas. ~ 

Several factors influence orders placed for 
each periodical: the journal’s foreign circu- 
lation before the war, the ratio of foreign 


circulation to total circulation, the number of 


free or exchange subscriptions, the number 


’ of copies available through gifts from sub- 


scribers in this country, and the relative im- 
portance of the journal to research. In no 
case have purchases equaled more than half 
the number of paid institutional subscriptions 
in Europe and Asia discontinued because of 
the war, and no funds have been allotted for 
purchasing periodicals from individuals nor 


for the acquisition of volumes issued before 


1939. However the governments in exile 
and other groups have made efforts to main- 
tain’ subscriptions for important libraries in 


_ various countries. 


The ALA, other library associations, and 
the constituent societies of the American 
Council of Learned Societies have prepared 
lists of outstanding publications in their 
various fields of interest which were pub- 
lished in the United States from 1939 to 1944. 
They will be available to private persons and 
groups interested in the selection of books for 
foreign libraries. 

The committee’s purchases have been sup- 
plemented by gifts, and in this way back files 
of important periodicals have been secured to 
restock libraries that have been damaged or 
destroyed. No definite decisions on the dis- 
- posal of books and periodicals can be made 
until more is known of library conditions in 
war areas. Present efforts of the committee 
therefore are confined to collecting material, 


OcToBER 1944. 
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obtaining all available information about the 
needs of libraries, and recording what is being 
done in the same field by other organizations. 

Free storage space is difficult to obtain and 
whenever possible donors are urged to store 
materials until central storage space is avail- 
able. Transportation costs. are paid, but 
material accepted for storage is limited to 
what seems of first importance. Gifts are 


‘being stored in a number of libraries in all 


parts of the country. Prospective donors are 
asked to report titles and dates of the journals 
available to the office of the committee 
Library of Congress Annex, Study 251, 
Washington, D. C. Shipping instructions 
then will be forwarded, indicating where and 
how shipment should be made. 


- Polish Technical Council for 


Rehabilitation Formed 


A Polish Technical Societies Council com- 
posed of Polish and Polish—American engi- 
neers to aid in Poland’s postwar educational 
and industrial rehabilitation recently, was 
formed. 

As a first step, the group is registering all 
engineers who would be willing to offer 
services either to Polish government or in- 
dustry, or who would be available for service 
with the American industry in the future 
export-import activities. In addition the 
group is co-operating with the Polish refugee 
engineers in England and Canada in devising 


_plans for postwar rehabilitation aid through 


provision of consulting service, qualified engi- 
neers, and technicians. 

J. S. Kozacka, professor of mechanical 
engineering, Illinois Institute of Technology, 
Chicago, has been elected president of the 
council, and Frank Nurczyk, manager of the 
Polish-American Business Men Association, 
Chicago, is secretary-treasurer. 


# 


OTHER SOCIETIES 


. $1,000 Award for Young Chemists 


Honors Doctor Baekeland 


Establishment of the Leo Hendrick Baeke- 
land award by the North Jersey section of 
the American Chemical Society with the co- 
operation of the Bakelite Corporation, New 
York, N. Y., to encourage the creative talents 
of the younger American chemists, was an- 


nounced by Horace E. Riley, chairman of the - 


North Jersey section, at the 108th annual 
meeting of the Society held recently in 1 New 
York. 

The award of $1,000 and a gold medal 
will be presented biennially to an American 
chemist who has not yet reached his 40th 
year in recognition of accomplishments in 
pure or industrial chemistry. The first 
award will be made in May 1945. Nomina- 
tions for the award will be received by the 
chairman of the North Jersey section, who is 
also chairman of the award committee, no 
sooner than October of the calendar year 
preceding the award and not later than the 
following December 1. The name of the 
first recipient and of each one thereafter 
will be announced at the regular February 
meeting of the section. 


Of Current Interest 


| National Electrical Manufacturers Association. 


Society of Motion Picture Engineers. 


‘Future Meetings of Other Societies 


American Society of Mechanical Engineers. Annual 


meeting, November 27—December 1, 1944, New York, 


NX 


American Welding Society. Annual meeting, October 
16-19, 1944, Cleveland, Ohio. 


Electrochemical Society. Fall meeting, October 12-14, 
1944, Buffalo, N. Y. 


Electronic Parts and Equipment Industry Conference. 
October 19-21, 1944, Chicago, Ill. 


Engineers’ Council for Professional Development. 
Annual meeting, October 20, 1944, New York, N. Y. 


Institute of the Aeronautical Sciences. Fall meeting, : 
November 1944, Dayton, Ohio. : 

Oc- 
tober 23-27, 1944, New York, N. Y. . 
National Industrial Chemical Conference and Third ~ 
National Chemical Expectionss November 15-19, 1944, 
Chicago, Ill. 


56th semiannual — 
fall conference, October 16-18, 1944, New York, N, Y. 


By means of the Baekeland medal the 


sponsor and the Society seek to encourage — 
emulation of the career of Leo H. Baekeland, — 


best known for his invention of the synthetic — 
resin trade-marked Bakelite. Doctor Baeke-— 


land was a member of the American Chemi- — 
cal Society for 52 years and served as its _ 


president in 1924. A fuller biegraphy will — 


be found in Electrical Engineering, April has: ‘ 


pages 155-6. 


ASA Receives Distinguished wee 


Service Award 


, 
Py 


Presentation of the Army Ordnance De- — 


partment’s Distinguished Service Award to — 


the American Standards Association 


bas 


recognition of outstanding and meritorious — 


engineering advisory services in war and 


t 


peace, for the development, manufacture, \ 
and maintenance of Ordnance matériel,” — 


' recently was made by Brigadier General _ 


Stewart E. Reimel, before 80 national trade,” 


technical, and governmental groups that € 


make up ASA’s membership. The award 
has been bestowed upon only one other 
organization. _ 

In his presentation address, 
Reimel declared that recent victories in — 
Europe and Asia never would have been won’ 
if.the valor and skill of our soldiers had note 
been matched by the quality of their weapons 
and if the weapons had not been available 
in the proper quantities. A vital force in 
these victories, he said, was the American — 
technique of mass production fostered by 


General é 


principle of interchangeability of parts. He — 


recalled the fact that the early application 
of this principle by New England gun 
makers in the 19th century was sponsored by 
the Ordnance Department. General Reimel 


praised ASA’s share'in spreading the doctrine _ 


and benefits of mass production to ever- 
widening fields, as an immeasurable con- 
tribution to the industry-Ordnance team in 


- its task of providing our Army with weapons 


and firepower unsurpassed by those of any 
other nation. 

“That standards of production did exist 
is in large measure the result of the work that 
the American Standards Association has done 
during the past 26 years,” he stated. 
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H. B. Bryans. (F’18) accepts the Distinguished Service Award from General Reimel 
while H. S. Osborne (F ’21) and P. G. Agnew (M ’19) secretary of the American Stand- 
ards Association, look on 


In reviewing the wartime record of the 
_ ASA, General Reimel asserted that since 
Pearl Harbor the development of more than 
100 emergency war Standards has been 


undertaken by ASA, and some 86 of these 


have been completed and are now in use. 
“For the Army and Navy,” he went on, 
**these war Standards have been developed to 
solve specific procurement problems; to aid 
in the design of new equipment; to help pro- 
tect workmen in their plants; to enable both 
_ Services to use identical specifications and 
thus simplify inspection problems; and to 
help make spare parts interchangeable in 

the field.” 

As an indication of the immensity of the 
Army’s standardization problem, General 
Reimel mentioned the fact that the procure- 


ment list of the Ordnance Department alone — 


- «includes 2,200 separate major items for which 
‘nearly 400,000 different kinds of spare parts 
are needed for repair work. 
“The Association’s war work also has aided 
industry,” headded, “in broadeningitssources 
- of supply, in subcontracting, in production 
control, in training employees, in preventing 
accidents and industrial diseases; in fact, in 
the whole production process. 

“The War Production Board has enlisted 
the aid of the Association in developing 
standards to form the basis of limitation and 
conservation orders.. The Office of Price 
Administration has used its Standards in 
price regulations and in rationing,” he con- 
cluded. 

In accepting the award, H. B. Bryans 
(F 18) executive vice-president of the 
Philadelphia (Pa.) Electric Company and 
president of the ASA pointed out that much 
of the war work of the ASA has been made 
possible because the Association occupies a 
position as a federation of trade and tech- 
nical associations and government depart- 
ments and because of its unique position in 
the field of standards of a regulatory nature. 

In commenting on the technical work that 
won the award, H. S. Osborne (F °21) chief 
engineer of the American Telephone and 
Telegraph Company, New York, N. Y., 
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past president of AIEE, and president of the 
Standards council, stated that three fourths 
of the ASA’s work during the past year has 
been on jobs of direct value to the war effort. 
Besides the 86 war Standards, 134 of the 266 
American War Standards completed since 
Pearl Harbor are of interest to Army Ord- 
nance, he said. 


ASA Moves Its Headquarters. With its 
prewar staff nearly doubled by the greatly 
increased work on Standards arising out of 
the war, the American Standards Association 
has found it necessary to expand its office 
space beyond the facilities of the Engineering 


Sociéties Building, 29 West 39th Street, New 


York, N. Y. Therefore the ASA has trans- 
ferred its headquarters to the Grand Central 
Terminal Office Building, 70 East 45th Street, 
New York 17, N. Y. 


India Technical Association 
Organized in the United States 


Formation of the India Technical Associa- 
tion to promote closer association among 
Indians interested in the industrial develop- 
ment of India and among American engi- 
neers and manufacturers with a similar 
interest and to guide Indian students in gain- 
ing practical experience in the United States, 
recently was announced by N. R. Joshi 
(A’43) acting secretary of the new associa- 
tion which has its headquarters in New York, 
N.Y: 

The Ass6ciation hopes to make knowledge 
about the present industrial needs of India 
more widespread among American engineers 
and manufacturers, according to Mr. Joshi., 
It contemplates preparation of a list of 
American industrial organizations wishing 
to co-operate with and assist if necessary the 
Indian industrialists in setting up projects, 
A list of manufacturing firms desiring to offer 
practical training facilities to Indian stu- 
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| . dents ae! ee to eae 


between India and America’ also 
compiled. . : 

In reviewing the features of India’s 
industrial status which would ce 


pointed out that adie? s brary 
communication facilities have been devel 


The growing national interest in transfor 
India’s industrial outlook, evidenced by # 
Bombay Plan originated by leading Indi: 
industrialists, also would support’ such pro + 
ects, he anid: j 


Edison Electric Tusihatel 
Expands Its Board Getta 


The Edison Electric Institute recditia 
adopted an amended form of its consti 
which provides for a board of directors and 
an advisory committee to replace the former 
board of trustees and operating committee ~ 
and thus effects a broader representa 
of the industry. ; 
Responsibility for pbyerumendtandadefet 
tration is centered in the board of direc 
with a minimum of 15 and a maximum of — 
45 members, one third of whom will re 
from office each year. The board will b 
elected from among the officers and em: 
ployees of member companies for a term of 
‘three years. The appointed advisory com- 
mittee will consist of no more than 30 me 
bers chosen from the senior executive office 
of member companies and will have the duty — 
of exchanging information and counsel on — 
matters affecting the whole electric Bor! 


industry. : 
| ite 


Hie oie ara vy 
1943 Insulation Research Reviewe 
By NRC Chemistry Committee ry 


“Contributions of the Chemist to Tacniae 
tion Research,” a 65-page pamphlet whic h 
embraces the period from January 1943 to. 

January 1944, has been issued by the com- 
mittee on chemistry of the conference on elec- 
trical insulation of the National Research — 
Council in the belief that the increased de- — 
mand for this annual publication means that 
it fills an important wartime need. an 

The six articles in the current issue cover: 
progress in the field of anomalous dispersion, 
rubber electrical insulation, insulating paper, q 
synthetic plastic electrical-insulation oils, and — 
ceramic electrical insulation. A compre-— 
hensive bibliography is appended to each 
article. Copies may be obtained without 
charge, as long as the supply lasts, from G. T. 
Kohman, Bell Telephone Laboratories, , 
Murray Hill, N. J., who is chairman of te 
committee on chemistry. 


, 
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Uirahigh Fee Text Published. Th 
recently published “Ultrahigh-Frequ ncy — 
Radio Engineering,” by W. L. Emery 
(A’37) now connected with the United — 
States Naval Research Laboratory, Washi get ; 


ey ELECTRICAL ante 


; ; es “rd 


ton, D. C., was prompted by the lectures pre- 
sented at the Electronics Teachers Conference 
held at the Massachusetts Institute of Tech- 
nology in 1941. The book has been ex- 
panded from a set of lecture notes written 
because no text was available and tested by 


the author while teaching a course in ultra-. 


high-frequency techniques at Iowa State 
University. Revisions and additions were 
suggested by his teaching experience. As it 
now appears, it is a text in the basic principles 
of ultrahigh-frequency engineering for senior 
electrical-engineering students. Theory is 
correlated with practice>in the problems 
which treat, for example, of the design of cir- 
cuits or prediction of their performance. 
Emphasis is laid on ultrahigh frequency 
components rather than on systems since the 
systems are broken down readily into their 
components. Published by the Macmillan 
Company, New York, N. Y., the 295-page 
text is $3.25 per copy. 
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Welding Award Papers 
Placed in Ohio State Library . 


All papers submitted in the James F. 
Lincoln Arc Welding Foundation’s $200,000 
_ Award Program of 1937-38, and the Engi- 
neering Undergraduate Award and Scholar- 
ship Program of 1942-43, have been placed 
in Ohio: State University’s A. F. Davis 
Welding Library, J. R. Stitt associate pro- 
fessor of welding engineering announced 
recently. ; 

Over 700 papers selected by the judges 
from the thousands submitted in the award 
program by engineers, designers, mechanics, 
welders, foremen, and plant owners have 
been bound im 75 volumes. 
application of welding in nearly every product 
and structure of industry, the papers are 
reported to claim a total savings to industry 
from the use of arc welding of $1,600,000,000. 
The 77 award papers from the Engineering 
Undergraduate Award and Scholarship 
Program are bound in four volumes. 

Anyone interested in research or general 
information on welding and its application to 
construction, manufacture, or maintenance 
of metal structures are welcome to use the 
facilities of the Davis Library, Professor Stitt 
said. Announcement of the establishment 
of the A. F. Davis Library was made in 
Electrical Engineering, July 1943, page 324. 


- 


‘Rochester Institute Changes Name. The 


new name Rochester Institute of Technology 
has been approved for the 115-year. old 
Rochester Athenaeum and Mechanics Insti- 
tute in Rochester, N. Y., by the Board of 
Regents of the University of the State of New 
York. In announcing the change of name, 
Mark Ellingson, president of the Rochester 
Institute of Technology, pointed out that its 
new designation was a more accurate de- 
scription of the function performed by the 
institution. The institution, he said, would 
continue toward the twofold objective of 
broad basic preparation for the technologies 
and training for leadership, straight thinking, 
and progressive community interests. 
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LETTERS TO THE EDITOR 


INSTITUTE members and subscribers are invited 
to contribute to these columns expressions of opinion 
dealing with published articles, technical papers, 
or other subjects of general professional interest. 
While endeavoring to publish as many letters as 
possible, Electrical Engineering reserves the right 
to publish them in whole or in part or to reject them 
entirely, Statements in letters are expressly under- 


Accuracy of Control Devices for 


'. Feeder-Voltage Regulators 


To the Editor: 

This article on distribution feeder regu- 
lators! carries us all a long step forward. 
The committee is to be congratulated for 
this clear discussion showing how to fit 
feeder-regulator theory into the actual prac- 
tice of operating distribution circuits and 
showing the importance of regulator control 
accuracy in securing effective regulator per- 
formance. 

In this connection it is important to appre- 
ciate that our distribution systems are built, 
equipped, and operated so as to deliver ade- 
quate, reliable, and uniform electric service 
wherever and whenever it is needed. How 
uniform the service is to individual customers 
depends largely on how well a distribution 
system can meet, or adjust itself to meet, the 
varying needs for electricity in large and 
small quantities. To enable each distribu- 
tion circuit adequately to meet continuously 
changing demands for power, feeder-voltage 
regulators must operate effectively on both 
short and long circuits, and on varying 
lengths of feeder from substation to first 
customer. 

The committee points out how various 


regulator control errors may reduce seriously ° 


the effectiveness of a regulator in delivering 
the desired voltage to customers on a dis- 
tribution circuit. Also in the next to the 
last paragraph on page 253 is mentioned how 
variation of line conductor resistance with 


temperature may cause a variation in de- ° 


livered voltage of one per cent. It is sug- 
gested that this uncontrolled variation may 
equal or exceed the total error of the control 
system, thus intimating that it might be 
somewhat futile to strive for too much re- 
finement in regulator controls. 

If, as is pointed out early in the article, the 
regulator’s job is to deliver a definite high 


voltage at first customer location, then the 


only part of the line conductors that can 
introduce any error in the voltage at the 
first customer location (provided the regulator 
itself is error free) is the part between the sub- 
station and the first customer. It seems in- 
teresting to note that on one system operating 
more than 500 feeder-voltage regulators, 
approximately one half of all regulators 
serve distribution circuits where the effective 
electrical distance from the regulator to the 
first customer is negligible, and for at least an 
additional one fourth of the regulators, this 
distance is small, four volts or less (120-volt 
base). If the present trend toward smaller 
substations continues, it seems that at least 
half of contemplated future feeder-voltage 
regulators will be serving close-in circuits 
with the first customer just outside the sub- 
station and the feeder lengths very short. If 
this be true, then instead of one per cent 
error mentioned in the article the maximum 
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error at first customer locations caused by 
variation in line conductor resistances with 
temperature will be nearly zero and will 
have no appreciable effect on the accuracy 
of voltage delivered to first customer loca- 
tions by the regulator. , 

It seems that if this proportion of regu- 
lators serving close-in distribution circuits is 
even approximately representative of dis- 
tribution systems over the country, the trans- 
former subcommittee should not permit 
variations in line conductor resistance with 
temperature to discount the need for regu- 
lator control accuracy. 
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The following new books are among those recently 
received from the publishers, Books designated ESL 
are available at the Engineering Societies Library; 
these and thousands of other technical books may 
be borrowed from the library by mail by AIEE 
members. The Institute assumes no responsibility 
for statements made in the following summaries, 
information for which is taken from the prefaces of 
the books. All inquiries relating to the purchase of 
any book reviewed in these columns should be 
addressed to the publisher of the book in question. — 


American Society for Testing Materials, 
Proceedings of the 46th annual meeting, 
Pittsburgh, Pa., June 28-July 1, 1943. 
Volume 43, committee reports, technical 
papers. American Society for Testing Ma- 
terials, 260 South Broad Street, Philadelphia, 
1944, 1349 pages, illustrated, 91/, by 6 
‘inches, paper, $8.50; cloth, $9. (ESL.) 

This volume contains the committee re- 
ports presented at the annual meeting and the 
technical papers, symposia, and lectures 
delivered. 


Chemical Engineering Thermodynamics 
(Chemical Engineering Series). By B. F. 
Dodge. McGraw-Hill Book Company, 
Inc., New York, N. Y., and London, Eng- 
land, 1944. 680 pages, illustrated, 9 by 51/2 
inches, cloth, $6. (ESL.) 

After a thorough treatment of the funda- 
mental laws, this book develops various ap- 
plications of particular interest to chemical 
engineers. The following applications have 
been selected for detailed treatment: ther- 
modynamic properties of fluids, expansion 
and compression of gases, fluid flow, heat 
transfer, refrigeration, chemical reaction 
equilibriums, and distillation equilibriums, 
and processes. A working knowledge of ele- 


391 


mentary physics, phd chemgnne ae 


mathematics through calculus)is ‘assumed. 


Electrical Essentials of Radio. By M. 

Slurzberg and W. Osterheld. McGraw- 

Hill Book Company, Inc,, New York, N. Y., 

and London, England, 1944. 529 pages. 

illustrated, 81/2 by 51/2 inches, cloth, $4. 
_ (ESL.) : 

This is an introductory textbook by two 
high school teachers intended for readers 
with limited mathematical background. It 
aims to provide the knowledge of electricity 

“necessary for the study of radio circuits. 


Engineering Inspection Practice. By A. T. 
_ King. Foreword and preface by H. H. 
Sheldon. Chemical 
Brooklyn, N. Y., 1944. 242 pages, illus- 
trated, 9 by 5*/2 Pek cloth, $3. (ESL.) 
This book is intended to meet the need 
for a text covering the inspection methods 
necessary for the efficient functioning of to- 
day’s high-speed production. Beginning 
_ with the reading of working drawings, it 
. continues with descriptions of the types of — 
measuring instruments and their methods of 
use, Engineering materials, engineering 
hardening processes, hardness testing, and 
other mechanical testing methods are dis- 
cussed, and a separate chapter i is devoted to 
ar aeronautical { inspection. 


PT 


Mathematics for Exterior Ballistics. By G. 
_ A. Bliss. John Wiley and Sons, New York, 
| N. Y., and London, England, 1944, 128 
_‘—pages, ‘illustrated, 8 by 5 inches, cloth, $2. 
| (ESL.) 
; The major pat of this book deals with the 
__ elementary calculus and differential equa- 
_ tions used in the theory and computation of 
oe vate, trajectories of shells and their differential 
+. corrections listed in range tables for artillery 
_ fire control. There is also a brief general 
~ discussion” of bombing from airplanes. 
Tables for computation are included. 


i Middera Operational Mathematics in Engi- 
_ meering. By R. V. Churchill. McGraw- 
_ Hill Book Company, Inc., New York, N. er 
and London, England, . 1944, 306 pages, 
illustrated, 81/2 by 51/, inches, cloth, $3.50. 
) AGESL:) 
__ In this volume, a companion to a previous 
one on Fourier Series, the two principal 
topics treated are partial differential equa- 
__ tions of engineering and Laplace transforma- 
_ tions. The operational properties of the’ 
_ Laplace transformation are derived and care- 
fully illustrated, and are used to solve prob- 
lems in vibration and resonance in mechani- 
- cal systems. Some attention is given to 
electrical analogues of these problems. 
Problems in the conduction of heat, poten- 
_tial, and so forth, are treated by this or re- 
lated methods, 


ai 


; 


Radio Direction Finders. By D. S. Bond. 
McGraw-Hill Book’ Company, Inc., New 
York, N. Y., and London, England, 1944, 
' 287, pages, illustrated, 8i/, by 51/, inches, 
cloth, $3. (ESL.) 

This text and reference work is intended 
for electrical engineers specializing in the 
design or theory of direction finders for air- 
craft, shipboard, or fixed-station use. It 
combines qualitative description of the prac- 
tical systems in use with an analytical study 
of the underlying phenomena. Particular 
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Publishing Company, | 
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attention has been paid to current trends, — 


such as the use of ultrahigh frequencies and 


_ the employment of visual and automatic di- 


rection finders. 


Railroads and Public Welfare. 
Johnson. 
Corporation, New York, N. Y.; 1944. 336 
pages, tables, 91/2 by 6 imehea, cloth, $3. 
(ESL.) 

In this volume an expert student of trans- 
portation surveys the railroad situation. He 
traces the development of our railroads, 
analyzes their wartime problems, and dis- 
cusses their future. 
as government versus private operation and 
the relations of railroad transportation to 
waterway and highway transportation are 
discussed. 


By E. R. 


Engineers’ Dictionary. Spanish-English and 
English-Spanish. By L. A. Robb. John 
Wiley and Sons, New York, N. Y.; Chap- 
man and Hall, London, England, 1944. 
423 pages, 8 by 51/2 inches, fabrikoid, $6, 
(ESL.) 

This dictionary contains about ten thou- 
sand terms used in civil engineering, includ- 
ing many mechanical and electrical words, 
as well as geological, chemical, and other 
scientific terms. A special advantage of 
the book is that the Spanish vocabulary is 


South American Spanish, and the English © 


is American. 


Communication Circuits. 


Wiley and Sons, New York, N. Y.; Chap- 
‘man and Hall, London, England, 1944, 
330 pages, illustrated, 81/2 by 5/2 inches, 
cloth, $3.50. (ESL.) . 


This up-to-date introductory text affords. 
.a concise clearly written course for serious 


students of college grade. The basic prin- 
ciples of communication transmission lines 
and their associated networks are presented, 
covering the frequency range from voice 
frequencies through 
quencies. Ultrahigh-frequency transmission 


_ by means of wave guides and coaxial cables 


is treated rather: extensively. This edition 


has been revised thoroughly and extended. 


Chemistry of Synthetic Substances. By 


E. Dreher. Philosophical Library, New 
York, N. Y., 1943. 103 pages, illustrated, 
81/2 by 51/2 caches cloth, $3. (ESL.) 

The series of essays presents a summary of 
recent research work on the chemistry of the 
macromolecular substances that have such 


important technical uses, as rubber, cellulose, 
The determination of the . 


and paint media. 
molecular weight of such compounds, their 
relations to drying oils, the principles of 
processes of polymerization and polycon- 
densation, and the solubility of high-molecu- 
lar film,forming substances are discussed. 


Basic Mathematics for War and Industry. 
By P. H. Daus, J. M. Gleason, and W. M 
Whyburn. The Macmillan Company, New 
York, N. Y., 1944, 277 pages, illustrated, 
81/2 by 51/, inches, cloth, $2. (ESL.) ° 

A single text which presents selected 


‘principles of elementary mathematics in a 


carefully organized manner is offered here. 
The text covers the elements of arithmetic, 
algebra, geometry, and plane and spherical 
trigonometry. 
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his eaaeal contains aed info: 
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kinds of electric indicating inst 


There is a valuable chapter on» 
bearings. Users of instruments as 
repairmen will ee the book useful. 


The Power fodate and the P 
terest. By Edward Eyre Hunt. | 
Twentieth Century Fund, New 
N. Y., 1944. 267 pages, 8 by 51/2 inche 


the power committee appointed b 
Twentieth Century Fun 

relations between the government and 
electric-power industry was written 
preparation of the full account of the 
mittee’s research activities had to be 
poned because of paper shortages. Howe 
the complete text of the committee’s re] 
and recommendations is included in 
volume. The committee, _however, 
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Results of Publicly Own Electric: ems. 4 
Eighth edition, Burns and McDonn oi 
neering Company, Kansas City, Mo., 447 
pages, $10. y sae ie ‘if 
Allied’s Radio and Electronic Book Guide. 
Allied Radio Corporation, 833. West Jackson © 
Boulevard, Chicago 7, IIl., ep pages, i no 
charge. i. ee 


Radio Servicing Made Easy. Supreme 
Publications, 328 South Jefferson Street, 
Chicago, Ill., 44 pages, 25 cents. ads 


Re 7 
A Postwar Federal Tax Plan for ‘High | 
Employment. Committee for Economic 


- ' Development, 285 Madison Be, ee 
‘York 17, N. Y., 47 pages. q 


War Performance the Key to the peer 
By Tom P. Walker. Council of Electric | 


_ Operating Companies, 13th and F Sata 


N. W., Washington 5, D, C., 7 pages, “ “05 . 
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